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EXECU lIVE SUMMARY 


There is a direct correlation between whether people will 
ale l=W- me) | ¢-me)am’\\Z-]1,@r-1ale mm dal-mr-]palelel ale) m-14a-1-1-M W al-\\at=).4 el) a (=) al ex=) 
VA aTIK=MeR Tale ma alsMa a-lalcy ele) ar-jd(olamal-ia\\.e)a eum Mal-meley-] Meo)mualls 
study is to work towards a safe, multimodal network in the 
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The City of Coral Gables envisions a city where all residents can 
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corridors for bicycle facilities. The study be successful if the facilities constructed 
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Research has shown that nearly 7O principles to assess the comfort level 
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1 Dill, Jenifer and McNeil, Nathan, Four Types of Cyclists?. Testing a Typology to better Understand 
Bicycling Behavior and Potential. Portland State University, 2012 
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Pedestrian fatalities have been steadily increasing. 


2016 and 2017 were the most deadly years since 1990. 





Motor vehicle crash deaths 
in 10 comparison high-income countries, 2013 


EL kia 11 3 


Cater Houge (P Deters Ontons Monch) Ormond Uae prs New Zealand = bf 


fren Seder 13) Deir Hany Melis 


Re me one B+ Canada ae || 


North For -tiermcte-Uradorton @) 


Cape Cond Fort Myaes ©} 1D) Manere Fort t sesctorcindo Yd Fy France ) || 5] 


Wot Pun feet 


=| |@ Japan ia 1} 
~| @ Cermany = AD 
EE Spain ae jf 
_ EGR Swiverand = im 33 
= pals United Kingdom Samm 2.0 
BES Sweden me 7] 


Tnatie mae TAM MW nana 


“America has one of the highest fatality rates of first world countries and pedestrian fatalities have been rising since 2013. This 
Plan seeks to address roadway safety issues throughout the City of Coral Gables, by proposing infrastructure that improve safety 


conditions for all users of the roadway.” 


Sources / Smart Growth America 2019 Dangerous by Design (Left) and WHO Global Status Report on Road Safety 2015 


The Analysis 
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safe for the entire trip. There is a direct correlation 
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amount of stress they feel interacting with traffic. 

This analysis uses parameters such as traffic speed, 
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bike on the street or facility. Streets are assigned a 
score of LTS 1 through LTS 4, where a score of LTS 1 
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These scores can also help use roadway characteristics 
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are comfortable on LTS 1 and 2 streets but are 
inappropriate on LTS 4 streets. Conversely, a physically 
separated bike lane is the only way for a street with an 
LTS score of 4 to be considered a low stress facility. 


g analysis was conducted: 


Sidewalk Gap Analysis 

Sidewalk gaps were identified within a 1/4- 
mile walkshed of key pedestrian generators 
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schools, parks, and Metrorail stations. 


Pedestrian Intersection Analysis 

Fifty intersections within the study area were 
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to cross the street to evaluate how comfortable the 
intersection was for pedestrians. The intersection 
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Pedestrian Connectivity Analysis 
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Recommendations & Implementation 
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The implementation schedule for each Tier/Phase breaks down as follows: 


TIER/PHASE TIER/PHASE TIER/PHASE 


1To 3 3T06 6 TO 10 
YEARS YEARS YEARS 


These recommendations strive to build the backbone of a low stress, safe, multimodal 
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“backbone” network of low stress bicycle infrastructure. 


/ Construct sidewalks where they are missing in all the priority areas identified in the plan. 
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Pedestrian Leading Intervals (LPls) to create “Walk” phases protected from left turning vehicles, and increasing the 
pedestrian clearance interval to allow adequate time to cross the street. 


ThemapofStravacatafeatured 
totherightdepictsaheatmap 
ofwherebicycleriderswhouse 
theStravaApploggedridesfrom 
July 2016 to July 2078. 


SW 16th St 
(Source:Strava.com/heatmap,2018) 
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The above heat map of scooter ridership in the city speaks 
to the need for additional protected bike infrastructure to 
support scooters and future micro mobility devices. Many 
scooter riders already use designated bike routes like 
Galiano Street and Ponce de Leon 
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repaving city streets and implementing traffic calming 
projects. Following these commitments, a Citywide Bicycle/ 
Pedestrian Plan was adopted in 2014 with the purpose | 
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investments. In 2014, Coral Gables adopted a Bicycle and 
Pedestrian Master plan that proposed more than 27 miles | 
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of new or improved bikeways, sidewalk and crosswalk. The 
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existing bicycle network, which consists of 10.5 miles, was : \ Ans ") 
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Express, and SW Miami-Dade Express via the M Path. |: 


In 2016, the city kicked off a Multi-Modal Plan, which aimed _ aA | 
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intersection improvements. The Multi-Modal Plan focuses CES 

on downtown, the areas west of downtown, and on either / 
side of the Dixie Highway. This study, while not providing 

a similar level of detail for pedestrian improvements, 
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The purpose of the Study is to foster the city’s goal 

to expand the bicycle and pedestrian network into 
something that will appeal to all users and motivate 
people to chose to ride a bike or walk for shorter trips 
and access to transit. There is a direct correlation 
between the level of comfort and safety the network 
provides and whether people chose to ride a bike. 

The approach included using the Level of Traffic 

Stress (LTS) methodology to support all-age facility 
recommendations. Building upon the 2014 bike plan, 
this study will update the assessments of arterial and 
collector corridors that were conducted in the 2014 plan, 
categorize the corridors into high- and low-level stress 
bicycle and pedestrian facilities, and make corridor- 
specific recommendations that will ultimately achieve a 
more connected multimodal network. 


Pedestrians are among our transportation system’s most 
vulnerable users. They are fully exposed, having to burden 
all the impact when involved in a crash. The faster the 
vehicle speed, the less likely the pedestrian will survive 
the crash. The pedestrian network in Coral Gables needs 
to provide a high level of safety to allow pedestrians to 
reach their destination without any fear of being involved 
in a crash. Coral Gables’ vision is to create a multimodal 
network for all ages and abilities. 


Recently, the City of Coral Gables has undertaken several 
efforts to improve pedestrian conditions. In addition to 
looking at new bikeways, the 2014 Master Plan identified 
locations where sidewalks and crosswalks should be 
constructed. The dozen sidewalk improvements focused 


CYCLING /,"70/- 


IS THE SECOND 

MOST POPULAR 

OUTDOOR ACTIVITY | CF AMERICANS Say 
MORE BIKE FACILITIES 


IN THE U.S. ! IN THEIR COMMUNITIES. 


Source: Outdoor Foundation, 2010 . Source: National Highway Traffic Safety Administration, 


MENTAL HEALTH 
Cycling has a relaxing effect due to 
uniform, movement which stabilizes 
physical and emotional functions. it 
reduces anxiety, depression and other 


BALANCE 


Cycling produces the balance 
between exertion and relaxation 
which Is so important for the 
body's Inner equilibrium. 


BACK PAIN 


Cycling posture is optimum, 
and the cyclic movement of 
the legs stimulates muscles in 
the lower back. 


HEART 


All the risk factors that lead to a 
heart attack are reduced and 
regular cycling reduces the 
likelihood of heart attack by 


psychological problems. 


on downtown gaps, gaps near transit, and along major 
arterials, with the dozen crosswalk improvements 
focusing on signalized intersections and near transit. 


This study builds on the 2014 Master Plan by assessing 
the comfort of the pedestrian network. Three analyses 
were conducted: a sidewalk gap analysis, a pedestrian 
intersection accommodation, and a pedestrian 
connectivity analysis. From these combined analyses, 
opportunities to improve the pedestrian network were 
identified. A lack of a continuously connected sidewalk 
network is one of the main challenges the City’s network 
faces. The study identified key sidewalk gaps within 

the vicinity of schools, parks and major transit stations. 
The assessment also included completing a baseline 
analysis of the condition of several intersections and 
mid-block crossings based on substantial community 
feedback regarding signal timing issues. The city has 
received numerous community comments regarding 
excessive signal cycle lengths, right and left vehicle 
turn conflicts during “Walk” signal phases, and a lack of 
marked crossings in residential neighborhoods, especially 
on collector streets. Based on this assessment, several 
recommendations were identified to improve existing 
intersections and create new crossings with the goal of 
making the pedestrian network more permeable. 


This Study will provide a guiding framework for 
identifying and implementing projects that provide a 
connected and comfortable network for biking and 
walking in Coral Gables. 


iy pr eeeaee-; 
: Studies have tT PERS Dw 
| shownthat | THE AVERAGE PERSON 


dasee | WILLLOSE13LBS 
IN THEIR FIRST YEAR OF 


! bike paths 
| vaube. RIDING TO WORK 


are more 
Source: Outdoor Foundation, 2010 


More than three times as many new 
bicycles (14.9 million) are sold In the 
U.S. each year than cars (4.6 million) 


Source: National Bicycle Daalers Association, 2010 


more than 50%. 


COORDINATION 


Moving both feet around in circles while 
steering with both your hands and your 
body's own weight Is good practice for 
your coordination skills. 


MUSCLES 


A week of inactivity reduces the 
strength of the muscular system by up 
to 50% and can harm them tong-term. 
During cycling, most of the body's 
muscles are activated. 


WAISTLINE 


Cycling ts ideal for targeting 
problem areas. it enables people 
who can not move easily to exercise. 
It Increases fitness and stimulates 
the body's fat metabolism. 


| a) MILEs, 

| (868) CYCLISTS 
mo DEIN 

| [363] AROUND 


The circular movement of cycling assists ' 


CYCLING/WALKING PROJECTS 


CREATE 11-14 JOBS 
PER $1 MILLION SPENT 


COMPARED TO JUST 7 JOBS CREATED 
PER $1 MILLION SPENT ON HIGHWAY PROJECTS 


Source: The Alliance for Biking & Walking Benchmarking Project 


JOINTS 


the transport of energy and other metabolic 
produces to the cartilages, reducing the 
likelihood of arthrosis. 


' 3] $10.00 
) [6=] A DAY 


Source: Cavill N, Davis A, 2002 “Cycling and Health: what's the evidence?” Cycling England Source: Commute Solutions, 207! 
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Key data on roadway and land use characteristics were 
critical to assessing the baseline level of comfort the 
network provided for pedestrians and bicyclists. GIS 
data from various sources was compiled to conduct the 
existing conditions analysis. The table below summarizes 
the GIS data collected and its source. 


Additionally, where data was not readily available, the 
following assumptions were made: 


i, 


The road’s functional classification was determined 
based on the road’s class. Roads designated as Class 
land 2 represent the US 1 Highway. Roads designated 
as Class 3 were considered collectors. All other 
roadway classes, were designated as a local road. 


When assigning posted speed limit to road networks, 
road functional classification is considered. For local 
roads, the assumed speed was 25mph as no local 
streets are posted above 25 mph. For a collector, 

the average speed limit is 30 mph. As for a major 
arterial, US 1 for example, the speed limit is 45 mph. 


TABLE 1 SUMMARY OF THE DATA SOURCES USED IN THE EXISTING CONDITIONS ANALYSIS 


ET 


Street 


Bike Facilities 


Speed 


Paved paths 


Land use 


Bike counts 


Sidewalk Gaps 


School sites 


Bus Routes 


Bus Stops 


Pedestrian counts 


Signal timing plans 
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Coral Gables 


Miami-Dade County 
Coral Gables 


Coral Gables 


Miami-Dade County 


Coral Gables 


TPO 


Coral Gables 


Coral Gables 


Miami-Dade County 


Miami-Dade County 


TPO 


Miami-Dade County 


Bicycle level of traffic stress 


Pedestrian connectivity analysis 


Bicycle level of traffic stress 


Bicycle level of traffic stress 


Bicycle level of traffic stress 


Bicycle level of traffic stress 


Bicycle level of traffic stress 


Sidewalk gap analysis 


Sidewalk gap analysis 


Sidewalk gap analysis 


Sidewalk gap analysis 


Pedestrian intersection accommodation 


Pedestrian intersection accommodation 


To define the baseline conditions for the level of comfort for bicycles and pedestrians on the City of Coral Gables’ 
network, the following analyses were used: 


/ Bicycle Level of Traffic Stress (LTS) 
This analysis uses parameters such as traffic speed, traffic volume, bike 
facility tyoe and parking presence to measure the perceived comfort of 
people riding a bike on the street or facility. Streets are assigned a score of 
LTS 1 through LTS 4, where a score of LTS 1 is comfortable for most users 
and a score of LTS 4 is uncomfortable stressful for even confident bicyclist. 


/ Sidewalk Gap Analysis 
Sidewalk gaps were identified within a 1/4-mile walkshed of key pedestrian 
generators and attractors, being the areas of highest need. This includes 
generators such as schools, parks, and Metrorail stations. 


/ Pedestrian Intersection Analysis 
Fifty intersections within the study area were selected to evaluate the 
comfort of each intersection for pedestrians. This was done by developing 
a methodology based on LTS principles and used parameters focused on 
crossing treatments, out-of-direction travel, delay and time to cross the 
street to evaluate how comfortable the intersection was for pedestrians. The 
intersection analysis did not incorporate ADA compliance into the score as 
ADA compliance is required by law. 


The following sections provide a detailed overview of the methodologies above and documents the results. 
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Bicycle Level of STRONG AND 
FEARLESS 


Traffic Stress 
Methodology 


Research has identified that 

there are 4 types of bicyclist, 

Strong and fearless, Enthused 

and confident, Interested but 

Concerned and No way, No how.! 

Bicyclists categorized as Strong 

and Fearless are comfortable 

riding on busy roads with little 
ohysical separation from motorist 
through travel lanes. Enthused and 
Confident cyclists are generally 
recreational and utilitarian riders 
who will ride on busy streets If 
there are facilities provided, but 
may also deviate from the most 
direct route to ride on low-traffic 
or shared use paths. The No way 
no how group will not choose 

to bicycle for transportation or 
recreation, regardless of provided 
infrastructure. 





ENTHUSED AND 
CONFIDENT 





56% INTERESTED BUT 
CONCERNED 


1 Dill, Jenifer and McNeil, Nathan, 
Four Types of Cyclists?: Testing 

a Typology to better Understand 
Bicycling Behavior and Potential. 
Portland State University, 2072. 
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However, the majority of the population, fifty-six percent, falls in the Interested but Concerned category. This group 
includes a wide range of people of all ages who enjoy cycling, but may only ride on shared use paths, low traffic local 
streets, or protected on-street facilities. These bicyclists need to be connected via bike facilities/streets that are low 
stress for the entirety of their trio. This makes it crucial to create connected networks AND to select and build a well- 
designed facility that meets the needs of these riders. In general terms, this user group prefers: 


/ Physically separated facilities / Wide, preferably-buffered bike / Bike boulevard treatments on 
such as bike lanes with vertical lanes on medium to low speed low-stress neighborhood streets 
separation and trails and low volume streets, adjacent 


to the curb (not a parking lane) 


Least Separation Most Separation 


ie al J 

* _ | i. | 

: A. = 
i . , 





Based on linear distance, significant portions of Coral number of travel lanes, (4) level of separation from traffic 

Gables’ roadway network are local streets that have low and (5) level of incursion (based on context). 

traffic soeeds and volumes. These streets are already 

comfortable to bike on and do not need substantial Links within the network will be evaluated based on the 

infrastructure. However, most people will not bike unless thresholds developed and explained in this methodology. 

they feel safe for their entire trip, creating a need for If the link meets the threshold, it will be assigned an LTS 

facilities on major roadways. Coral Gables’ existing low- score. If it does not, it will be evaluated based on the next 

stress bike network consists of islands of accessibility set of thresholds. LTS 1-4 is generally defined using the 

in residential neighborhoods cut off from each other following comfort level descriptions: 

because of arterials and collector streets with no bike 

HiGrastRUG HUE: / LTS 1: Except in low speed/low volume traffic 
situations, a separated bike facility that has physical 

The bicycle LTS methodology uses roadway separation from traffic is present. This is comfortable 

characteristics to evaluate the perceived comfort of for the general population and is suitable for an 

people riding a bicycle on the street or on a bicycle 8-year old child. 


facility. Fundamentally, people will only travel around 
Coral Gables in a way that gets them where they need to 
go and feels safe to them. The way we traditionally plan 
bike facilities, however, often fails to meet one or both of 
these basic travel needs. Inevitably, a person on a bicycle 
encounters one of the two following situations: 


/ LTS 2: Except in low speed/low volume traffic 
situations, cyclists have their own place to ride that 
keeps them from having to interact with traffic except 
at formal crossings. Stress that most adults can 
tolerate, particularly those sometimes classified as 
“interested but concerned.” 

VY Atlack of bicycle facilities, or gaps between bicycle 
facilities requires people on bikes to ride in mixed / 
traffic on streets where that feels dangerous 


LTS 3: Involves interaction with moderate 
speed or multilane traffic, or close proximity 
to higher speed traffic. Comfortable for 


2/ The bicycle facilities that do exist are designed “enthused and confident” riders. 
in such a way that they don’t feel safe, either 
because they’re too close to fast-moving 
traffic, they’re frequently obstructed, or the 
doors of parked cars open into them. 


/ LTS 4: Involves interaction with higher speed traffic or 
close proximity to high speed traffic. Uncomfortable 
for most bicycle riders, acceptable only to “strong 
and fearless” riders. 

For Coral Gables, the network will be evaluated based on 

a “Weakest Link” threshold approach. This methodology 

uses (1) posted traffic soeeds, (2) traffic volumes, (3) 


An approach was developed for network links where 
bicycles mix with traffic and a second approach was 
developed for network links with a bicycle facility. 
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Mixed Traffic Assessment 

All facilities classified as sharrows or signed route will be 
assessed using the mixed traffic approach. The evaluation 
methodology, shown in Figure 1, will assign an LTS score to 
each mixed traffic segment. This results in only one score 
per segment and uses “Weakest Link” methodology to 
represent the highest level of stress encountered along 
that segment. Three main corridor characteristics influence 
LTS on Mixed Traffic segments - auto soeed, number of 
lanes, and level of incursion/commercial activity. 


Auto Speed 

High auto speeds along a mixed traffic segment contribute 
to high levels of traffic stress for cyclists. In the absence 

of extensive spot soeed data throughout the City, this 
characteristic will be reasonably quantified using soeed 
limit data from the City’s recent 25 mph Ordinance effort. 


Streets with a speed limit of 35 mph or greater 
automatically receive an LTS 4 score. For streets with 
a speed limit of 30 mph or lower number of lanes and 
amount of anticipated commercial activity will be 
evaluated to assign an LTS of 1-4. 


Number of Lanes 

More lanes along a mixed traffic segment contribute to 
high levels of traffic stress for cyclists due to the potential 
for high automobile traffic volumes. In the absence of 
extensive lane count data throughout the City, these 
characteristics will be reasonably quantified using FDOT 


FIGURE 1 MIXED TRAFFIC BICYCLE LTS METHODOLOGY 


number of lanes data on arterials and collectors within the 
City, and local streets will be assumed to include 2 lanes. 
Google desk audit and supplement field study will be 
used for cross checking. 


At the low stress end of the soectrum (low speed, low 
number of lanes), LTS 1 will be assigned to residential 
areas and LTS 2 will be assigned to commercial areas. 
At the high stress end of the soectrum Chigh speed, high 
number of lanes) LTS 4 will be assigned. 


After an LTS score is assigned on Mixed Traffic segments, 
segments with Annual Average Daily Traffic C(AADT ) 
traffic volume of more than 8,OOO will be re-evaluated. 
Segments with LTS 1 and 2 that have an AADT greater 
than 8,000 will be changed to LTS 3. 


Level of Incursion/Commercial Activity 
High on-street parking activity and driveway access to/ 
from commercial land uses contribute to high levels of 
traffic stress for cyclists along mixed traffic segments, 
increasing the potential for bike/vehicle conflicts. 
Commercial land uses will be used to quantify this 
measure, using Coral Gables existing land use GIS layer. 


For streets under 35 mph with up to 3 lanes, land use 
will be used to make final LTS determination. In these 
contexts, LTS will be one score higher (more stressful) 
if most of the street segment is located in a commercial 
area where potential for on-street parking activity and 
driveway access is high. 


MIXED TRAFFIC ASSESSMENT 


35+ MPH 


LTS 4 


30 MPH 


HOW MANY LANES 
DOES IT HAVE (TOTAL)? 






UP TO 3 4+ UPTO3 


LTS 2INA 
RESIDENTIAL 


AREA, LIS3 INA 
COMMERCIAL AREA 
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LISTINA 
RESIDENTIAL 







WHAT IS THE 
SPEED LIMIT? 


UP TO 25 






HOW MANY LANES 


DOES IT HAVE (TOTAL)? 
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ITS 3| LTS 4 


AREA, LIS2INA 
COMMERCIAL AREA 


Bicycle Facility Assessment 

All trails and streets with bicycle facilities will be 
evaluated using the Bicycle Facility LTS Methodology. The 
evaluation methodology, shown in Figure 2, will assign 
an LTS score to each bicycle facility segment. This results 
in only one score per segment and uses “Weakest Link” 
methodology to represent the highest level of stress 
encountered along that segment. Three main elements 
influence level of traffic stress on bicycle facilities - type 
of bicycle facility, auto soeed, and presence of on-street 
parking Cand the width of the bike lane next to parking). 


Type of Bicycle Facility 

Bicycle facilities will be grouped into two general 
categories - separated facilities and bike lanes. For 
separated facilities (Shared use paths and cycle tracks) 
that are completely separated from traffic, it is assumed 
that there are no known design flaws, and an LTS 1 

is assigned. Separated facilities are considered two- 
way if they are 8’ or wider and separated facilities are 
considered one-way if they are less than 8’. 


A facility CGincluding shoulders) will be classified as a 
bike lane if it is 4 feet or wider. For streets with bicycle 
facility on only one side, an LTS score will be assigned 
to each side of the street, and the segment score will be 
represented by the highest (most stressful) LTS. 


FIGURE 2 BICYCLE FACILITY LTS METHODOLOGY 


Auto Speed 

Although bikes may not share the same lane with autos 
on these segments, high auto speeds along bike lanes 
contribute to high levels of traffic stress for cyclists. In 

the absence of observed speed data throughout the City, 
this characteristic will be quantified using speed limit data 
from the City’s recent 25 mph Ordinance effort. 


Bike lanes with adjacent auto soeeds of 40 mph or 
greater automatically receive an LTS 4 score. Bike lanes 
with adjacent auto speeds of 35 mph receive an LTS 

3 score. For streets with soeeds of 30 mph and lower, 
presence of parking and bike lane width will be evaluated 
to assign an LTS of 1-3. 


Presence of On-Street Parking 

For streets with a bike lane and speeds of 30 mph or 
lower, it is necessary to take the presence of a parking 
lane and its width into account. In these cases, a desk 
audit was conducted of the parking lane presence and 
width of parking lane and adjacent bike lanes. Google 
Earth measurements are adequate in order to streamline 
this process. If the bike lane is adjacent to parking, and 
the width of the bike lane plus parking exceeds 13’, an LTS 
2 will be assigned. If the width does not exceed 13’, an LTS 
3 will be assigned. For bike lanes that are not adjacent to 
parking, LTS 1-3 will be assigned depending on the width 
of the bike lane. 


BICYCLE FACILITY ASSESSMENT 





IF THERE ARE NO KNOWN 
DESIGN FLAWS, THIS |S AN LTS 1. | 


Yes 


— 


Yes 
Lis3 i 


IF WIDTH OF THE BIKE 
LANE AND PARKING LANE 
EXCEED 13’ THE ROAD 







Yes 


IS LIS 2.OTHERWISE, THE 
ROAD IS LTS 3. 


Separated 
Bike Lane 


Bike Lane 


IS THE SPEED LIMIT 
40 MPH OR MORE 


No 


iy No 
IS IT NEXT TO 
PARKING? 










WHAT KIND 
OF FACILITY IS 
PRESENT? 


Sharrow 








USE MIXED 
TRAFFIC 
ASSESSMENT 
PROCESS 










IS THE SPEED LIMIT 
35 MPH 





LTS 1.IF BIKE LANE IS 6 
FEET OR GREATER. LTS 2 IF 
BIKE LANE {5 5 FEET. LTS 3 | 

IF BIKE LANE IS 4 FEET. 


No 
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Ground Truth the Results with the 
Study Advisory Committee (SAC) 


Once the above methodologies were applied, a workshop 
with the SAC was leveraged to “ground- truth” the results 
with local knowledge from the SAC on the project. 
Stakeholder reviewed the LTS scores and recorded on 
maps in the workshop where they felt the scores were 
not reflective of real-world conditions. In many cases, 
stakeholders were recommending changing the scores 
from an LTS 1to an LTS 2 or anLTS 2 to anLtTS 3. This 
change was typically attributed to either stakeholders 
indicating where observed or perceived traffic soeeds 
were higher than the posted speed in the methodology 
or streets where stakeholders indicated peak-hour traffic 
volumes created a much more stressful condition due to 
cut-through traffic between Red Road and Douglas Road 
on local neighborhood streets. 


Results 

The existing Bicycle LTS scores for the City of Coral 
Gables is provided in Figure 3 and Figure 4. These results 
incorporate the LTS score adjustments based on the 
feedback provided by Stakeholders and City staff. As 
indicated in the map, many of the arterials and collectors 
have an LTS score of 3 or 4, presenting barriers in the 
network and limiting the usefulness of the low stress 
network for the general population. The peak hour, cut- 
through traffic along east-west neighborhood streets 
north of Bird Road creates a stressful condition for people 
on bikes or who ride bikes in the peak hour that would 
otherwise be considered low stress throughout the rest 
of the day. In addition to barriers where streets are a 
score Of LTS 3 or 4, the City of Coral Gables also presents 
geographic barriers, such as canals, golf courses and the 
University Miami. These present barriers to a connected 
grid network throughout the City and create pressure 
points on arterials, collectors and sometimes local roads 
that connect through neighborhoods. 


Pedestrian Assessment 


Pedestrian conditions (Cor level of traffic stress) were 
evaluated using three different methods - sidewalk 
gap analysis, intersection accommodation evaluation, 
and connectivity analysis. The sidewalk gap analysis 
and intersection accommodation evaluation have been 
completed and their methodology and results are 
described in the following sections. 


Sidewalk Gap Analysis 

The City’s pedestrian network face several challenges, 
including a lack of connected, dedicated pedestrian 
facilities. In order to map these challenges, the sidewalk 
gap analysis focused on identifying missing sidewalks 
within a 1/4-mile walkshed of key pedestrian generators 
and attractors - the areas of highest pedestrian need in 
Coral Gables. 
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Methodology 

This sidewalk gap analysis methodology was applied 
using a 1/4-mile buffer surrounding pedestrian generators 
and attractors as identified by the City (schools, parks, 
and Metrorail stations). The sidewalk gap data, school 

and park locations were provided by the City of Coral 
Gables and a Google desk audit was used for cross 
checking. Sidewalks missing within a 1/4-mile of the major 
destinations were then identified and will be prioritized in 
future phases of the Assessment. 


Results 

These results showed significant sidewalk gaps within a 
//4-mile of major destinations. Of the 60 miles of roadway 
network within 1/4-mile of major pedestrian destinations, 
3.1 miles (5 percent) of the network is missing sidewalk 

on one side and approximately 12.1 miles (20 percent) 

of the network is missing sidewalk on both sides of the 
street. These gaps exist on predominantly local roads 

and collector roads without curb and gutter, as shown in 
Figure 5. 


Figure 5 show the results of the sidewalk gap analysis. 
This analysis mapped (1) sidewalk gap locations (2) major 
pedestrian destinations including schools, parks, and 
Metrorail stations; and (3) 1/4-mile walkshed buffer from 
the major destinations. 


FIGURE 4 SIDEWALK GAPS ON CORDOVA ST 
BETWEEN SEVILLA AVE AND ALMERIA AVE (TOP) 
AND ON BIRD RD BETWEEN MONSERRATE ST AND 
PALMERITO ST (BOTTOM) 





These conditions present unique challenges when 
planning for implementation, as many residents and 
business owners may consider their property to extend 
to the edge of pavement. These sidewalk gaps must be 
further prioritized based on feasibility and amount of 
increased connectivity and comfort the added sidewalk 
would provide. This will be done in later phases of the 
project. 
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Pedestrian Intersection 
Accommodation 


Many times, intersections present the most stressful 
and inconvenient conditions for pedestrians of all 

age groups and skillsets. Several factors contribute 

to these pedestrian barriers including the amount of 
vehicle conflicts, pedestrian delay, lack of a pedestrian 
refuge, and lack of pedestrian-specific treatments, 
such as leading pedestrian intervals, no right turn on 
red restriction and audible push buttons. In order to 
evaluate and identify the largest of these barriers in the 
Coral Gables pedestrian network, a methodology was 
developed to qualitatively assess pedestrian intersection 
accommodations. 


Methodology 

Similar to the bicycle LTS methodology, the pedestrian 
intersection accommodation methodology follows the 
“Weakest Link” evaluation. In the pedestrian case, the 
evaluation focuses on mainline pedestrian crossings and 
includes factors that make an intersection feel safe and 
comfortable for pedestrians attempting to cross. More 
specifically, the factors considered were: (1) number 

of travel lanes, (2) pedestrian crossing distance, (3) 
existence of crossing conflicts, (4) pedestrian crossing 
delay, and (5) existence of pedestrian accommodation 
treatments. 


Signalized intersections within a 1/4-mile walkshed of 


downtown Coral Gables (commercial land use designation 


used as downtown boundary) and the University of 
Miami were selected for evaluation. In addition, four mid- 
block crossings along Miracle Mile were evaluated due 

to increased pedestrian demand around downtown; the 
intersection of Bird Road/Granada Boulevard/University 


Drive was evaluated due to its strategic position along the 


route between University of Miami and downtown Coral 
Gables; and the intersection of Red Road/Sunset Drive 
was evaluated due to observed pedestrian demand near 
Sunset Place. The full list of signalized intersections and 
crossings evaluated is shown in Table 2. 


TABLE 2 INTERSECTIONS SELECTED FOR 
INTERSECTION ACCOMMODATION EVALUATION 


ND NAME TYPE 


1 


h |W | N 


Oo; OI In| oO] w 


10 


30 
31 

32 
33 
34 
$5 
36 
37 
38 
39 
40 
41 


Ponce De Leon Blvd & Salamanca Av 
Douglas Rd & SW 17 St 
LeJeune Rd & Minorca Av 


Bird Rd & Granada Blvd & University 
DFE 


Alcazar Av & Salzedo St 

Alcazar Av & Ponce De Leon Blvd 
Alhambra Cir & LeJeune Rd 
Alhambra Cir & Salzedo St 
Alhambra Cir & Ponce De Leon Blvd 
Alhambra Plz & Galiano St 
Alhambra Plz & Douglas Rd 

Giralda Av & Salzedo St 

Giralda Av & Ponce De Leon Blvd 


Galiano St & Giralda Av & Merick Way 


Ponce De Leon Blvd & San Amaro Dr 
Aragon Av & LeJeune Rd 

Aragon Av & Salzedo St 

Aragon Av & Ponce De Leon Blvd 
Coral Way & LeJeune Rd 

Coral Way & Salzedo St 

Coral Way & Ponce De Leon Blvd 
Coral Way & Galiano St 

Coral Way & Douglas Rd 

Biltmore Way & Hernando St 
Andalusia Av & LeJeune Rd 
Andalusia Av & Salzedo St 
Andalusia Av & Ponce De Leon Blvd 
Andalusia Av & Galiano St 


Andalusia Av & Douglas Rd & SW 22 
Ter 


Red Rd & Sunset Dr 

LeJeune Rd & Valencia Av 
Salzedo St & Valencia Av 

Ponce De Leon Blvd & Valencia Av 
Galiano St & Valencia Av 

Almeria Av & Salzedo St 

Almeria Av & Ponce De Leon Blvd 
LeJeune Rd & Sevilla Av 

Malaga Av & Ponce De Leon Blvd 
Salzedo St & University Dr 


LeJeune Rd & University Dr 


Coral Way & Segovia St & N Greenway 


Dr 


Intersection 
Intersection 
Intersection 


Intersection 


Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 


Intersection 


Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 
Intersection 


Roundabout 
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TABLE 3 INTERSECTIONS SELECTED FOR 
INTERSECTION ACCOMMODATION EVALUATION 
(CONTINUED) 


CA 


42 Biltmore Way & Segovia St Roundabout 
43 Alhambra Cir S & Ponce De Leon Blvd _ Intersection 
44 Dickinson Dr & Ponce De Leon Blvd Intersection 
45 Ponce De Leon Blvd & Stanford Dr Intersection 


46 Granada Blvd & Ponce De Leon Blvd Intersection 


47 Coral Way/Salzedo St/LeJeune Rd Mid-block 

48 Coral Way/Galiano St/Ponce De Leon Mid-block 
Blvd 

49 Coral Way/Ponce De Leon Blvd/ Mid-block 
Salzedo St 

50 Coral Way/Douglas Rd/Galiano St Mid-block 


This evaluation resulted in one score for each intersection 
using the qualitative descriptions of: 


/ Great J Fair / Worst 


/ Good / Poor 


Pedestrian Crossing Distance 

Each intersection was checked for the presence of a 
marked crossing on each approach and if adequate 
crossing time is provided. The provided crossing time was 
determined by adding the walk and flash don’t walk time 
provided, according to signal timing plans provided by 
Miami-Dade County. 


Pedestrian crossing distance was measured using Google 
Earth satellite images. The entire crossing distance was 
measured at the center of the crosswalk, including any 
distances across channelized islands. Adequate crossing 
time was defined in two ways: 


/ Time fora person to cross at 3.5 ft/s during the flash 
don’t walk time, and 


/ Time for a person to cross at 3.0 ft/s during the walk 
and flash don’t walk time. 


The limit of 3.5 feet per second represents a comfortable 
walking pace and is the value recommended in the 
Manual for Uniform Traffic Control Devices (MUTCD). The 
limit of 3 feet per second is to accommodate pedestrians 
with disabilities requiring more crossing time. The 
crossing must meet both requirements in order to be 
considered adequate. 


In general, the methodology requires the presence of a 
crossing with adequate crossing time on all approaches 
to receive a score of Fair, Good, or Great. An exception 
is given when the mainline has four lanes or less and 
there is one crosswalk missing where the land use does 
not warrant the crossing. For example, if an intersection 
quadrant is taken up by an interstate pier and there is 
no destination, it may be appropriate to not mark the 
crossing. This causes some inconvenience for those 
crossing diagonally but has minimal effect on overall 
connectivity. 
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Existence of Crossing Conflicts 

A pedestrian faces many potential vehicle conflict points 
when crossing at a signalized intersection as shown in 
Figure 6. Additionally, the SAC members expressed that 
right/left turning conflicts while pedestrians had the 
“walk” as a major concern. In this methodology, four turn 
conflicts were reviewed: 


/  Ayield controlled or free channelized right turn 


/ Multiple (two or more) right-turn lanes with right-turn 
on red permitted 


/ Apermitted (or protected-permitted) left turn that 
has two or more conflicting through lanes, and 


/ Apermitted (or protected-permitted) left turn on the 
mainline without a turn lane. 


Pedestrian crossing conflicts were captured using Google 
Earth. In keeping with Weakest Link approach, the 
existence of one or more of these crossing conflicts leads 
to an intersection receiving a score of Poor or Worst. 


FIGURE 6 EXAMPLE OF CORAL GABLES CROSSING 
CONFLICTS 


(a)ExampleofApproach 
w/ChannelizedRight-Tum 
Lane 





(c)ExampleofApproach 
withaPermittedLeft- 
Turn and Multiple 
Conflicting Through 
Lanes 


(b)ExampleofApproach 
withMultipleRight-Turn 
Lanes 





(d)ExampleofApproach 
with a Permitted Left 
Turn on the Mainline 
Without a Turn Lane 





Pedestrian Crossing Delay 
The way signals are timed can impact the delay pedestrians experience when trying to cross the street. Pedestrian 
crossing delay was calculated using Highway Capacity Manual (HCM) 2010 equation 18-71: 


delay=(C-g_walk )*2/2C 


where C is cycle length, g_walk is walk time plus 4 seconds, and delay is calculated in seconds. Various thresholds for 
pedestrian crossing delay were used based on number of lanes, type of crossing (signalized intersection or mid-block 
crossing), and user expectation when approaching the crossing. 


Existence of Pedestrian Accommodation Treatments 
The following extra accommodation features for pedestrians were considered in the evaluation: 





All pedestrian phase (pedestrian scramble) with No right-turn on red on one or more legs - In Florida, 
concurrent pedestrian phases - An all pedestrian phase right-turn on red is permitted unless otherwise signed. 
adds a phase during a traffic signal cycle where all vehicle Vehicles turning on red conflicts with both the opposing 
traffic is given a red light and all pedestrian movements through vehicles and the opposing pedestrian movement. 
are given a walk sign. Diagonal movements across the Pedestrians traveling in the opposite direction of traffic 
intersection may or may not be permitted during this will typically be out of the sight line of a driver looking for 
ohase. An all pedestrian phase included in addition to a gap to make a turn on red. Restricting right-turn on red 


concurrent pedestrian/vehicle phases is an ideal condition eliminates this conflict. 
to minimize delay and vehicle conflicts. 





2 





Median refuge island on the mainline - A median refuge 


Pedestrian phase on recall on one or more legs - When island is an area of at least six feet providing a place 
the pedestrian phase is on recall, the walk sign to cross for pedestrians to stand and wait for traffic if unable to 
comes up during every cycle, without a pedestrian complete a crossing in one cycle. 


needing to push the pedestrian button every cycle. A 
pedestrian phase on recall allows shorter pedestrian 
delays, particularly if someone arrives during the walk 


interval. 
The pedestrian treatments 1 through 3 were collected 


from signal timing plans and treatments 4 and 5 were 
captured from Google earth. 


3 


The evaluation methodology shown in Figure 7, 8, and 
9 was used to assess the intersection accommodation 
level for 50 signalized intersections and mid-block 
Crossings. 





Leading pedestrian interval on one or more legs - A 
leading pedestrian interval allows pedestrians to enter 
the intersection seconds before vehicles. This increases 
pedestrian safety by reducing conflicts with left and right- 
turning vehicles. LPI’s are used in cities and downtown 
areas across the country and have become important 
tools to improve the comfort and safety of pedestrians 
crossing an intersection. 
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FIGURE 7 PEDESTRIAN SIGNALIZED INTERSECTION ACCOMMODATION - 
FOUR OR LESS LANES ON THE MAINLINE 


Is there a pedestrian phase on all Missing 2+ 
approaches with adequate crossing time? 


Yes All but one 


Does the land use warrant 
the missing crossing? 


Are any of the following present: 
+ 2+ right-turn lanes conflicting with a 
pedestrian phase 

yield control channelized right 
permitted left turn with more than two 
conflicting through lanes 

permitted left turn from the main line 
without a turn lane 


Are any of the following present: 

+ 2+ right-turn lanes conflicting with a 
pedestrian phase 
yield control channelized right 


permitted left turn with more than two 
conflicting through lanes 

permitted left turn from the main line 
without a turn lane 

















Is average 
pedestrian delay 
< 75 seconds? 





Yes No 






Is average 
pedestrian delay 
< 75 seconds? 


Are any of the following How many of the following 

treatments are present: treatments are present: 

« all pedestrian phase in all pedestrian phase in 
addition to concurrent addition to concurrent 
pedestrian phases pedestrian phases 
pedestrian phase on recall pedestrian phase on recall 


leading pedestrian interval leading pedestrian interval 
no right-turn on red no right-turn on red 
median refuge island on the median refuge island on the 


mainline? mainline? 


Audible push buttons on all Audible push buttons on all 
corners corners 





Yes No 


3+ 2 <2 
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FIGURE 8 PEDESTRIAN SIGNALIZED INTERSECTION ACCOMMODATION - 
FIVE TO SEVEN LANES ON THE MAINLINE 


Is there a pedestrian phase on all Missing 2+ Worst 
approaches with adequate crossing time? 


Yes All but one 


Are any of the following present: 

+ 24+ right-turn lanes conflicting with a 
pedestrian phase 
yield control channelized right 


Are any of the following present: 

- 2+right-turn lanes conflicting witha 
pedestrian phase 
yield control channelized right 
permitted left turn with more than two 
conflicting through lanes 


permitted left turn with more than two 
conflicting through lanes 
permitted left turn from the main line 


. permitted left turn from the main line 
without a turn lane 


without a turn lane 





Yes 


Poor 


Yes No 










Is average 
pedestrian delay 
< 60 seconds? 


Is average 
pedestrian delay 
< 60 seconds? 








How many of the following 

treatments are present: 

- all pedestrian phase in 
addition to concurrent 
pedestrian phases 
pedestrian phase on recall 


How many of the following 

treatments are present: 

« all pedestrian phase in 
addition to concurrent 
pedestrian phases 

* pedestrian phase on recall 

« leading pedestrian interval 

* noright-turn on red 

* median refuge island on the 
mainline? 

* Audible push buttons on all 

corners 












leading pedestrian interval 
no right-turn on red 

median refuge island on the 
mainline? 

Audible push buttons on all 
corners 





3+ 2 <2 <2 


4+ 3 2 
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FIGURE 9 PEDESTRIAN SIGNALIZED INTERSECTION ACCOMMODATION - 
EIGHT OR MORE LANES ON THE MAINLINE 















Is there a pedestrian phase on all 
approaches with adequate crossing time? 





Are any of the following present: 

¢ 2+ right-turn lanes conflicting with a 
pedestrian phase 

- yield control channelized right 

¢ permitted left turn with more than two 
conflicting through lanes 

« permitted left turn from the main line 

without a turn lane 


No 


Is average 
pedestrian delay 
< 75 seconds? 





Yes No 


How many of the following 
treatments are present: 
all pedestrian phase in 
addition to concurrent 
pedestrian phases 
pedestrian phase on recall 


How many of the following 
treatments are present: 
all pedestrian phase in 
addition to concurrent 
pedestrian phases 
pedestrian phase on recall 


leading pedestrian interval 
no right-turn on red 

median refuge island on the 
mainline? 

Audible push buttons on all 
corners 


leading pedestrian interval 
no right-turn on red 

median refuge island on the 
mainline? 


Audible push buttons on all 
corners 


3+ 2 <2 4+ 3+ 2 <2 





Bicycle & Pedestrian Implementation Plan 26 


Five-Legged Intersections Roundabouts 


Due to limitations in the methodology, five-legged Several roundabouts were analyzed during the 
intersections were considered on a case-by-case intersection accommodation evaluation. A separate 
basis. Usually, five-legged intersections have relatively weakest link methodology was developed to evaluate 
long walking distance and thus inadequate crossing how roundabouts are accommodating pedestrians. The 
time and uncomfortable experience for pedestrian. methodology incorporated two simple elements: 

When evaluating five-legged intersections, the data 

was collected based on the four main legs. If these / Number of circulating lanes; and 


intersections did not score as a “Worst” when evaluating 
based on only four legs, adjustments to the crossing 
distances and number of lanes were made to accurately 
reflect pedestrian experience at these intersections. 


/ Type of crossing treatment. 


The methodology for the pedestrian accommodation ata 
roundabout is summarized in Figure 10. 


FIGURE 10 PEDESTRIAN ACCOMMODATION FOR A ROUNDABOUT 


Number of Circulating Lanes 





Single-Lane Roundabout Multi-Lane Roundabout 


Crossing Treatment Crossing Treatment 





Marked Marked 
Crosswalk Crosswalk 
Marked with RRFB/ Marked with RRFB/ 
None } Crosswalk HAWK None J Crosswalk HAWK 
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Mid-block Crossings 

Due to pedestrian demand around downtown/Miracle 
Mile and corridors with longer block lengths, there are 
several mid-block crossings throughout Coral Gables. A 
separate weakest link methodology was developed to 
evaluate how the mid-block crossings are accommodating 
pedestrians. The methodology incorporated the following 
elements: 


/ Whether the crossing is signalized or not, 
/ Number of lanes of traffic to cross, 

/ Pedestrian crossing delay, 

/ Presence of a pedestrian refuge island; and, 
/ Presence of an audible push button. 


The methodology for the pedestrian accommodation ata 
midblock crossing is summarized in Figure 11. 


FIGURE 11 PEDESTRIAN ACCOMMODATION FOR A MIDBLOCK CROSSING 


Is there < 3 lanes of No Pe ee 
Ils the crossing signalized? 
Yes 
Yes 


Is the pedestrian 
delay < 30 seconds?? 


Is there a pedestrian 
refuge island? 


















Is there adequate 
time to cross the 
street? 


Is there an audible 


push button? 





Yes 






Is there adequate time 


Is there a pedestrian | No 
refuge island? 


to cross the street? 





Yes 


Yes 
Is ee 2 seaariga No | Isthe pedestrian delay Is the pedestrian delay N° 
FETUGE ISIARGs < 30 seconds?? < 30 seconds?? 
Yes 


Yes 





No s there a pedestrian 
refuge island? 


Yes 
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Results 

The results of the pedestrian intersection accommodation 
evaluation are shown in Figure 12 and Figure 13. Almost 
all (88 percent) of the evaluated intersections received 
a “Worst” or “Poor” score. In general, many of these 
intersections did not include adequate crossing time 

- where pedestrian crossing distances are long, flash 
‘don’t walk’ intervals are short, or a combination of the 
two. In addition, many of these intersections showed a 
high number of vehicles crossing conflicts and a general 
lack of pedestrian-specific treatments such as leading 
pedestrian intervals. 


For example, consider the intersection of Ponce de Leon 
Blvd and Aragon Ave. While it does include pedestrian 
phase recall on each approach, it includes a permitted 
left-turn with 2 lanes of conflicting through traffic, high 
pedestrian delay (average of 84.3 seconds), and does not 
include adequate flash don’t walk time for a pedestrian 
at a comfortable walking pace or pedestrians with 
disabilities. In fact, 41 of the 44 signalized intersections 
(93 percent) did not include adequate flash ‘don’t walk’ 
time. This indicates that Miami-Dade County designs its 
Signal timing plans so that both the walk and the flash 
‘don’t walk’ intervals combined meet the clearance 
interval required. This is not uncommon; however, it does 
not represent the pedestrian best practice of including 
adequate time to cross during flash ‘don’t walk’ witha 
comfortable walking pace or pedestrians with disabilities. 


While generally there is a higher pedestrian quality of 
service due to the pedestrian only phases and good 
lighting conditions, the mid-block crossings along Miracle 
Mile received “Fair” scores. This is mainly due to the 

high average pedestrian crossing delay (84.3 seconds) 
and the lack of audible pedestrian push buttons. These 
high delays are problematic as they typically encourage 
frustrated pedestrians to cross unprotected after long 
wait times. 


The roundabouts in the evaluation (Coral Way/Segovia 
Street/N Greenway Drive; Biltmore Way & Segovia Street) 
are the only intersections that received a score greater 
than “Poor”. These scores are solely based on the number 
of lanes and marked crosswalks at each approach. For 
single lane roundabouts (such as the Coral Way/Segovia 
Street/N Greenway Drive roundabout), pedestrians 

need only cross one lane of traffic at a time. Traffic is 
generally traveling slower here and can more easily spot 
a pedestrian attempting to cross in the crosswalk. At 

a multi-lane roundabout (such as the Biltmore Way & 
Segovia Street roundabout), traffic is generally slower, 
but at some approaches, pedestrians must cross 2 lanes 
of traffic at a time. 


Overall, modifying signal timing in Coral Gables’ 
downtown area is an effective, low cost way to improve 
pedestrian safety and comfort. The City should work with 
Miami-Dade County in developing a formal signal timing 
study to address the safety issues described in this plan. 


Pedestrian Connectivity Assessment 

A pedestrian connectivity analysis was completed to 
evaluate linear barriers in the pedestrian network. This 
analysis evaluated the ability for pedestrians to cross 
major roads in the network (pedestrian permeability). 
The analysis included evaluating the crossing frequency, 
opportunities to add additional crossings, and 
opportunities to upgrade existing crossings along the 
following collector corridors, as identified in discussion 
with City staff: 


/ Bird Road (Ponce de Leon to SW 57th Avenue) 
/ Coral Way (Douglas Road to SW 57th Avenue) 
/ Anderson Road (Jeronimo Drive to Coral Way) 


In addition to corridor assessments, a focused assessment 
within the areas evaluated for sidewalk gaps was also be 
completed. This included identifying new crossings and 
upgrades to existing crossings within a 1/4-mile of the 
following areas: 


/ Schools 

/ Parks 

/ Major transit stops 

/ Future transit hubs (from the SMART Plan) 


The recommendations identified in this assessment were 
reviewed and refined with stakeholders during the second 
Study Advisory Committee (SAC) Meeting. The final 
recommendations are outlined in Chapter 4. 


Pedestrian Connectivity Analysis 

This analysis evaluated the ability for pedestrians to cross 
major roads in the network (pedestrian permeability). The 
analysis examined crossing frequencies, opportunities to 
add additional crossings, and opportunities to upgrade 
existing crossings along Bird Road, Coral Way, and 
Anderson Road. Through discussions with the City, the 
study corridors grew to include Ponce de Leon Boulevard 
and Granada Boulevard. 


In addition, access and connectivity to schools, parks, 
major transit stops, and University of Miami were 
evaluated for sidewalk and crosswalk gaps. Walksheds 
were built around schools and major transit stops to 
better understand potential gaps in the pedestrian 
network for these destinations. 


The recommendations identified in this assessment were 
reviewed and refined with stakeholders during the second 
SAC Meeting. The final recommendations are outlined in 
Chapter 4. 
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Stakeholder feedback is necessary to obtain a true proposed facilities may encounter. The SAC also walked 
picture of real-world conditions in the pedestrian and through each of the crossing recommendation and 
bicycle network. A Study Advisory Committee (SAC) was provided input on the location and proposed crossing 
assembled to serve as a guide to the Study and provide treatment. The recommendations were refined based on 
real-world feedback at strategic input points. The SAC the SAC input. 


is composed of the following City of Coral Gables staff, 
agency partners, and advocacy organizations: 


/  BusinessImprovement / City of Coral Gables 


District (BID) of Coral Development Services 
Gables 
/ City of Coral Gables 
/  Bike-Walk Coral Gables City Manager’s Office 
/ University of Miami / City of Coral Gables 
Walk Safe/Bike Safe Public Works 
/ Miami-Dade County / City of Coral Gables 
a Historical Resources 
/ FDOT District 6 and Cultural Arts 
/ Miami-Dade / City of Coral Gables 
Transportation Planning Parks and Recreation 


Organization (TPO) 


The first SAC meeting was held on January 14th, 2019 to 
kick off the project, review the scope of work and project 
schedule, and truth-vet the analyses to date. The SAC 
completed a detailed review of the Bicycle LTS results 
and refined the LTS scores based on local knowledge of 
the area. Several east-west corridors in northern Coral 
Gables were originally scored as LTS 1 due to the low 
ADT and posted speed limit. However, many people 
described these corridors as comfortable in the off—peak 
but that the streets experienced heavy traffic volumes 

in the peak hours as they served as cut-through routes 
for traffic trying to access US 1. Several other streets 
were also perceived to be more stressful than the LTS 
score indicated. The LTS score for all of the corridors 
identified in the group was increased by 1 (so a score of 
LTS 1 was revised to LTS 2, LTS 2 to 3 and so on). A map 
of the corridors adjusted based on the SAC’s feedback is 
provided in Figure 14. 


The second SAC was held on March 21st to review the 
oroposed recommendations and provide input on 
prioritization. The SAC completed a “String Exercise” 

for the proposed bicycle recommendations. This 
allowed SAC members to test the connectivity of the 
recommendations and whether the network would serve 
likely trips. It also provided an opportunity for the SAC 
to identify specific challenges the implementation of the 
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FIGURE 14 CORRIDORS 
WITH ADJUSTED LTS 
SCORES BASED ON SAC 
FEEDBACK, JANUARY 
2019 
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RECOMMENDATIONS 


The 2014 Plan outlines preliminary facility 
recommendations on each of the corridors. In order to 
evaluate whether these recommendations would create 
a low stress facility the following metrics were collected 
and reviewed: 


/  \dentified bike corridors in Bicycle Master 
Plan: 23 routes were evaluated and identified 
as Suitable for a bicycle facility. In the 
assessment, only identified bike corridors in 
the 2014 Bicycle Master Plan were reviewed. 
Other bicycle corridor information would be 
obtained from stakeholder experience. 


/ LTS score: Each roadway segment is 
assigned with its LTS score, ranging from 1 
to 4. The LTS score were used in the bicycle 
recommendation assessment process. 


/ Street road right-of-way:' By evaluating 
the right-of-way, the recommendation 
implementation feasibility and needs would 
be identified. 


1 Aright-ofway (ROW) Is a right to make a way over a piece 

of land, usually to and from another piece of land. A right of 

way is a type of easement granted or reserved over the land for 
transportation purposes, such as a highway, public footpath, rail 
transport, canal, as well as electrical transmission lines, oll and gas 
ploelines. [7] 


[1] Henry Campbell Black: Right-of-way. In: A law dictionary 
containing definitions of the terms and phrases of American and 
English jurisorudence, ancient and modern: and including the 
principal terms of international, constitutional, ecclesiastical, and 
commercial law, and medical jurisprudence, with a collection of 
legal maxims ... (West Publishing Co., 1910), pg. 1040. 
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The facility recommendations develooment focused on 
refining the recommendations in the 2014 Bicycle Master 
Plan based on the LTS score to identify whether the 
proposed recommendation would create a low stress, all- 
age bicycle facility. The basic required facilities designed 
for general population are listed below: 


/ LTS 1: shared use arrows (sharrows)/wayfinding 
recommended but not required 


/ LTS 2: minimum 5 feet bike lane or bike boulevard 
with traffic calming 


/ LTS 3: separated bike lane, buffered bike lane, or bike 
boulevard with substantial traffic calming 


/ LTS 4: physically separated bike lane, shared use path 


Each corridor recommendation was also evaluated 
against the available right-of-way to determine the 
feasibility of implementation. The evaluation used 
minimum design width provided in the NACTO Urban 
Bikeway Design Guide to assess the feasibility. Bike 
boulevards recommendations are predicated on 
implementing traffic calming projects through the City’s 
traffic calming program criteria Chttos://www.coralgables. 
com/traffic-calming). 


For example, if a bike lane is suggested on an LTS 2 street, 
the recommendation is appropriate. The total right-of-way 
is 20 feet, with two-lane through traffic. Thus, there is not 
enough right-of-way for 5 feet bike lane on both sides of 
the road. A bike boulevard with traffic calming would be 
suggested instead. 


The final recommendations are shown in Figure 16. In 
total, five different bike facilities are included, i.e. bike 
lane, bicycle boulevard, shared use path, buffered bike 
lane, separated bike lane and physically separated 

bike lane. A general description of each bikeway type, 
including typical application, relevant dimensional details, 
land use context can be found in Chapter 6. 


FIGURE 15 EXAMPLES OF DEDICATED BICYCLE FACILITIES 
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Bicycle Facility Recommendations 


Metrorall| Station 

Colleges 

Bike Boulevard 

Bike Boulevard or Widen tor Bike Lane 

Bike Boulevard Recommended in Addition to the 2014 Master Plan 
Bike Lane 

Bike Lane, Buffered Bike Lane, Separated Bike Lane, Shared Use Path 
Bicycle Facility Recommended in the 2014 Master Plan 

Buffered Bike Lane, Separarec| Bike Lane, Shared Use Path 
Physically Seperated Bike Lane 

Shared Use Path 

Existing Bike Facilities 


Future Underline Project 


Key Projects 


University Drive 

University Drive is one of the most important connections between downtown Coral Gables and the University of 
Miami. The heavy through traffic along University Drive makes it LTS 3 between Ponce de Leon Boulevard and Bird 
Road, and LTS 2 between Bird Road and Pisano Avenue. In the Bicycle Master Plan, bike lanes are recommended along 
University Drive. However, for an LTS 3 road, bike lanes are not suitable for the Interested but Concerned group of 
bicyclists. Instead, a shared use path is recommended. The right-of-way between Ponce de Leon Boulevard and Bird 
Road is about 90 feet, while 60 feet between Bird Road and Pisano Avenue. For a two-lane road with a shared use 
path, the total width shall be no less than 38 feet. For a three-lane with a shared use path, the total width shall be no 
less than 50 feet. Thus, with enough right-of-way, a shared use path is recommended along University Drive between 
Ponce de Leon and Bird Road. 


The shared use path facility would connect downtown Coral Gables with the University of Miami, which leads to much 
less detour compared to the current situation. 


FIGURE 17 CURRENT AND FUTURE CONDITIONS (UNIVERSITY DRIVE) 





Ponce De Leon Boulevard 

Ponce de Leon Boulevard is a main arterial that runs north-south and connects many of Coral Gables residential 
neighborhoods and businesses to the downtown area. The speed and friction the turnover of parking creates results 
in an LTS score of 3. Separated bike lanes would create an all-age, comfortable connection through the busiest part of 
the corridor. 


FIGURE 18 CURRENT AND FUTURE CONDITIONS (PONCE DE LEON BOULEVARD) 
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Alhambra Circle 

The context along Alhambra Circle changes drastically. South of Bird road, the street is low speed, but has narrow 
traffic lanes, creating the potential for consistent conflict with vehicles in teh same lane. This section is only an LTS 2, 
and the edge of the road could be widened slightly to install a bike lane. North of Bird Road, the higher traffic volumes 
and turnover of parking creates an LTS 3 environment. However, the overly-wide single travel can be narrowed to 
maintain parking, a single travel lane in each direction and install a one-way separated bike lane in each direction. 


FIGURE 19 CURRENT AND FUTURE CONDITIONS (ALHAMBRA CIRCLE) 


: Approximate RoW 60-70 





University Drive/Granada Boulevard/Bird Road Intersection 

While the recommendations focused on the bicycle facility along a roadway, there are several intersections within the 
City that are particularly complex and create a barrier to the low stress network. The intersection of University Drive/ 
Granada Boulevard/Bird Road is a 5-legged intersection where multiple proposed facilities are expected to intersect. 
The intersection design will be key to maximizing the effectiveness of the adjacent facilities. It is recommended that 
the City, Miami-Dade County and Florida Department of Transportation coordinate to re-design the intersection 

to comfortably accommodate pedestrians and bicyclist. This should be completed as a high priority prior to the 
implementation of the shared use path on University Drive. 
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Pedestrian Key Intersection 


. Opportunities 
Recommendations Anderson Road/Coral Way 


Sidewalk Gap Intersection 


This intersection, which includes two of the three study 


Recommendations streets, has no crosswalks, no sidewalk on the northeast 
The sidewalk gap analysis identified where sidewalks are corner of the intersection, and channelized right turns for 
missing on one or both sides of the road within a 1/4-mile every intersection approach. As a result, pedestrians must 
walkshed of key pedestrian generators and attractors - cross at three different points to cross one side of the 

the areas of highest pedestrian need in Coral Gables. intersection, and two of those three approaches will be 


across cars making a higher-speed channelized right-turn. 
For many of the local roads, a 6 foot to 8-foot sidewalk 
is recommended. For collectors and arterials, however, FIGURE 20 ANDERSON ROAD/CORAL WAY 
additional buffer and sidewalk width improves pedestrian INTERSECTION IN CORAL GABLES 
comfort along the street. Figure 17 provides examples of 
what these facilities may look like. Each facility should 
be assessed on a project-by-project basis for feasibility 
given the street right-of-way constraints. A minimum 
5-foot sidewalk should be accommodated, but where 
possible additional sidewalk width and amenities should 
be considered. 


Pedestrian Intersection 
& Connectivity 
Recommendations 


An examination of Coral Way, Bird Road, and Anderson 
Road found several trends. First, each roadway had 
several intersections where pedestrian infrastructure was 
inadequate or missing, which would make it challenging 
for a pedestrian to safely cross the street. Second, each 
roadway had stretches of greater than 1,200 feet between 
marked crosswalks to access the other side of the street. 
Third, sidewalks and crosswalks were often missing 
around bus stops and other local destinations. 








Adding crosswalks across all legs of the intersection 

and constructing a sidewalk along the northern side of 
Coral Way to the east of the intersection, will provide 
more visibility to pedestrians. A longer-term solution to 
remove the channelized right turns, or to add stop bars at 
each right turn lane, would limit pedestrian exposure and 
improve safety and accessibility. 
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Bird Road between Red Road and Columbus Boulevard/Coral Way 


Riviera Drive Intersection 

Currently, there are no marked crosswalks across Bird The Columbus Boulevard/Coral Way intersection does 
Road between Red Road and Riviera Drive, a distance not provide crosswalks across the arterial Coral Way, yet 
of 1.4 miles. There are no sidewalks along the south side there are bus stops at each side of the intersection that 
of Bird Road at any point along this 1.4 mile stretch of pedestrians on the opposite side of the street cannot 
roadway. Bird Road is a four-lane state highway with a access. The east-west crosswalks that do exist are 160 
landscape median with a 40 MPH speed limit. feet long with exposure from channelized right turns. 


A lack of sidewalk and crosswalk infrastructure presents FIGURE 22 THE COLUMBUS BOULEVARD/CORAL 
several challenges. Coral Gables High School, located WAY INTERSECTION LIMITS PEDESTRIAN ACCESS TO 
by the Riviera Drive/Bird Road intersection, provides TRANSIT 

an opportunity for students to cross Bird Road at that 
intersection. lf a student doesn’t cross there, they have no 
marked crosswalk for 1.4 miles. Miami-Dade Transit bus 
40 runs along Bird Road, so passengers who travel both 
ways on the bus will need to cross Bird Road by foot at 
least once. Additionally, the roadway crosses a canal and 
does not provide pedestrians with a crosswalk to reach 
the pedestrian bridge on the road’s north side. 


FIGURE 21 PEDESTRIANS ON THE SOUTH SIDE OF BIRD 
ROAD HAVE NO SIDEWALK OR SHOULDER - AND NO 
MARKED CROSSWALK TO REACH THE PEDESTRIAN 
BRIDGE ON THE OTHER SIDE OF THE STREET 





The recommended improvements include adding five 
marked crosswalks across Bird Road, including crossings 
at existing signalized intersections and spaced along the 
corridor to reduce the distance between crossings to 
approximately 1,500 feet. 





A « 
Ok oh ele 


Solutions include signalizing the intersection to allow for 
pedestrian signals and adding north-south crosswalks, as 
well as removing the channelized right turn lanes. 


Additional Analysis 


The City of Coral Gables requested that the pedestrian 
connectivity analysis include new street segments (such 
as portions of Ponce de Leon Boulevard and Granada 
Boulevard). This expanded analysis uncovered similar 
themes: missing sidewalk and crosswalks, long stretches 
without a crosswalk across an arterial roadway, and 
limited access to transit. 
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Destinations and Walksheds Change Roadway Design 


Finally, the analysis scope included a focused pedestrian Roadways can be designed to encourage motorists to 
connectivity assessment within walksheds for schools, slow down and allow safer pedestrian movement. At the 
parks, major transit stops, and future transit hubs. While Anderson Road/Biltmore Way intersection, for example, 
a majority of schools in Coral Gables had immediate Biltmore Way is a two-lane road west of the intersection 
crosswalk access, many parks (especially small, that turns into a four-lane road with head-in parking on 
neighborhood parks without a parking lot) had no the east side of the intersection. Narrowing the roadway 
crosswalks that allowed access on foot. Other regional here will reduce the pedestrian crossing distance and 
destinations, including the University of Miami campus should encourage slower vehicle speeds. In other places, 
and the two closest Metrorail stations Cone of which is constructing a median refuge island provides pedestrians 
just across the city boundary in Miami), have adequate with a safe place to wait for traffic while increasing their 
pedestrian accessibility. visibility to drivers. 


Recommendations Add Pedestrian Signals 


Some locations need full signalization for motorists 

to allow safe pedestrian crossing conditions. These 

are typically located on the busiest streets in a city 

or at midblock locations where a motorist would not 
Install Missing Crosswalks typically expect to see a pedestrian. At other locations, a 
At numerous locations across Coral Gables, adding a signalized Intersection already exists but a crosswalk = 
prose walleis eeormmendee Tor imereve mien. oece- tian a pedestrian signal does not. At another location, adding 


j a pedestrian-only signal ohase allows safe pedestrian 
access. The reasons include access to local destinations, P ates, P . 


; movement away from turning vehicles. The locations 
connecting housing to businesses, adding crosswalks at ,; ; 
a . , ee under this recommendation include Coral Way, Bird Road, 
existing signalized intersections, and providing a marked 


crosswalk at a school. In general, these are located on be veune O80, DOUgIse ROgd, ana South Dide highway. 
lower volume, lower speed, two-lane streets where a 


crosswalk provides enough visibility and protection for 
pedestrians. 


Several types of recommendations emerged from the 
pedestrian connectivity analysis: 


In some cases, there are crossings that do not meet 
warrants for a full signal, but a crosswalk only is not 
sufficient to support the pedestrian activity and traffic 
conditions. In these cases a HAWK signal or Rectangular 
Construct a Rou ndabout Rapid Flashing Beacon (RRFB) may be used. The HAWK 
Roundabouts allow traffic to flow continuously while signals aoe generally preferred based on the City's Peet 
providing relatively high comfort levels for pedestrians PE nee eecic ey aac taal se venee eaavenges win 


; ; the RRFBs. 
trying to navigate across an intersection. Pedestrians 
only cross one lane of traffic at a time, and vehicles 


approaching or inside a roundabout are traveling Improve Existing Signals 
at slow speeds. These conditions are conducive to Members of the SAC also wanted improved pedestrian 


safe pedestrian movement. Roundabouts also need operations at locations with signals and crosswalks. These 
a considerably more space than a typical four-way improvements should include: 


intersection, so their use is more appropriate at 


intersections with a large existing footprint. / Adding Pedestrian countdown signals with push 
; buttons. 
Intersections that are conducive to roundabouts include 
Granada Boulevard at North Greenway Drive and South / Pedestrian call buttons that provide an audible cue to 
Greenway Drive, and Blue Road at University Drive and cross a street. 


Granada Boulevard. 
/  Retiming traffic signals to avoid long pedestrian 


FIGURE 23 EXISTING ROUNDABOUT AT SEGOVIA crossing delays. 
STREET AND CORAL WAY PROVIDES A COMFORTABLE 
PLACE FOR PEDESTRIANS TO WALK / Adding bump outs or other geometric design 


elements to slow traffic soeeds at the intersection. 


/ Eliminate right and left vehicle turn conflicts during 
walk phases. 


/  \Indense downtown areas and neighborhoods, phase 
out the push buttons to accommodate a pedestrian 
phase every cycle 


A summary map of the pedestrian connectivity 
recommendations is provided in Figure 23. 
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FIGURE 25 PEDESTRIAN 
CONNECTIVITY 
RECOMMENDATIONS 





















ASTURIA AVE ~¥- 
CASTILE AVE @% 


i ors 





ALCAZAR AVE 
4 VAL QAtHamera CIR. ALDA AVE 


VW HL 


Pee aaa f — — _*) - 
f nm rzq 2 SWS8THST a | 
@¥e gen 2 : ERE 
| vo IANA AV ei 
< 2 344 ob Se est " uv 
og 0 Pe oe pen | 
be 4 3 MILAN AVE oh — a 
BD, SOROLLA AVE wi ZAMORA AVE 
2, sOBISPO AVE = MADEIRA AVE ¥ 
MA 
Ne ALHAMBRA CIR ida eg 
ro) MINORCA AVE “I 





SEVILLA AVE 
DALMERO AVE @ 
° 
A) <i 
‘. 


> 
7 
we 






NOd 





o) 
“CAMILO AVEH 


aiAja sna 


03173430 3 





1S VIAODSS 





1s OGNVNYSH 
















= < 
= is) 
= a he 
ap > oot 2 
a pS ° > 
ALE walls : 
§ eotte z 
Pp 
z 
B ¢ 
b> Eo. TT 
6 ioe 7 
wi oF r 
2 u go m 
4 TF 
st : 9 © Zn 
= = PF pe 
os Z2 az col 
f >m ¢ Om 
Jos Z > gow 
fA > % m 4 
< Ls) w 
z e =| 
DEE RDS 0 
Pp Pedestrian Recommendations 
wi 
= 


eum Pedestrian Improvements 
ALFONSO AVE 


Add Crosswalk 





S ALHAMBRA CIR 


W 72ND ST 
F aoe LE z 


z 
Oo 
mH 
r 
o 
\ u 


Construct Roundabout 


HAWK Signal 
Median Refuge Island 
Pedestrian Signal and Crosswalks 


Rapid Flashing Beacon 


@eodoo@+s 


Roadway Narrowing 


CASUARINA CON 
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IMPLEMENTATION 











IMPLEMENTATION 


PLAN 


A key part of implementation for bicycle and pedestrian 
projects, is to prioritize the implementation in a way that 
addresses the highest needs first, while also implementing 
projects that systematically builds a connected network. 
The highest return projects will be ones that build 

off existing infrastructure or make connections to 
pedestrian and bicycle-oriented destinations. The SAC 
also heavily identified safety and connectivity as the 

top 2 priorities for project implementation. This chapter 
outlines the prioritization of recommended projects for 
implementation. 


Pedestrian Projects 
Sidewalk Gap Prioritization 


Pedestrians are vulnerable users of the transportation 
network and are extremely sensitive to detour and 
distance. The network needs to be fully useful so that 
they can take the most direct route. The sidewalk gap 
analysis identified missing sidewalks within a 1/4-mile 
buffer surrounding pedestrian generators and attractors 
as identified by the City. These sidewalks were prioritized 
as Tier 1, 2, and 3 priorities based on the following metrics: 


/ Tier 1: Sidewalks missing on both sides of the street of 
an arterial or collector street. 


/ Tier 2: Sidewalks missing on one side of the street of 
an arterial or collector street. 


/ Tier 3: All other missing sidewalks within 1/4-mile of a 
park or school, on one or both sides of the street. 


The City has a Neighborhood Enhancement Program 
where residents can request sidewalks on their street. 

The City will fully fund sidewalk installation on collector 
roadways and 50 percent of sidewalk installation on local 
residential streets. There is currently a sidewalk program 
underway on University Boulevard between Bird Road 
and Blue Road. The Tiered sidewalk project priorities are 
mapped in Figure 24 and the sidewalks that qualify for full 
funding from the City through the NEP are noted. 


Bike Projects 


The Level of Traffic Stress methodology and resulting 
mapping are useful for determining the appropriate 
facility for each of the bicycle corridors, but each of 

the resulting projects must be designed, funded, and 
constructed. Selecting which projects to advance through 
this process is based on a combination of factors: 


/ Connectivity. Connecting to the wider low stress 
facility network Is critically important in prioritizing 
projects. It is also important to connect major origins 
and destinations. 


/ Safety. Providing continuous facilities that have 
logical termini is key part of network planning 
and, consequently, implementation execution, that 
contributes to safety. 


/ Demand. Good implementation execution prioritizes 
connecting high demand places, such as premium 
transit stops, Miracle Mile and Parks. 


/ Equity. It is key that the network is accessible across 
the City and provides connections to key amenities 
such as transit stops, grocery stores, health care 
centers and schools. This provides safe choices for 
residents without a car. 


The prioritization of the bicycle facilities was broken into 
three phases: 


/ Phase: This phase identifies a “backbone” network 
that focuses on connecting the most existing low 
stress streets to downtown Coral Gables (Miracle 
Mile) as well as leverage connections to the Underline 
linear park beneath the Metrorail. This phase also 
identifies bike corridors that also have Tier 1 sidewalk 
gap priorities. 


/ Phase 2: This phase identifies opportunities to build 
off of the Phase 1 network to provide supporting 
connections to the facilities built in Phase 1. 


/ Phase 3: This Phase focuses on building the final 
supporting connections as well as completing 
major east-west connections that may require more 
resources for the engineering phase and require a 
longer design phase. 


The proposed phasing for each of the bicycle corridors is 
identified in Figure 25. 
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FIGURE 26 PRIORITIZED 
SIDEWALKS GAP 
PROJECTS, 2019 
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BICYCLE FACILITY 
SELECTION TOOLKIT 


Mission Statement 
To provide flexiole design guidance for the 


=OXO 


Purpose 


This toolkit is will aid in Coral Gables planning 

and implementation staff making well-informed 
decisions about bikeway design. Selecting the right 
facility for a given roadway can be challenging due 
to the range of factors that influence bicycle users’ 
safety and comfort level. One of the most important 
factors is to determine what type of bicyclist the 
facility is meant to attract. Section III outlines the 
differing levels of comfort and skill bicyclists have. 


Imolementation of aocroorniate oicycle facilities 
on the City of Coral Gables Street network. 





Fiow to Use 
the Toolkit 


This toolkit has taken design best practices and compiled 
them in a framework that is intended to be useful for 

staff undertaking high-level planning efforts as well as 
implementation staff seeking to advance projects through 
their design and construction phases. 


The guidance in 
this toolkit are 
broken down into 
subcategories: 







“For Planning Staff” 


+B] 


“For Implementation Staff 





callouts to tailor the application 
of the facility guidance to the 
user’s need. 
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For Planning Staff: The primary goal 

is to select a bicycle facility that will 
orovide the greatest amount of safety and 
protection within the existing roadway 
design for the expected user group. 
During the planning phase, the expected 
user group should be determined based 
on the surrounding environment. For 
example, a high-speed arterial with a high 
volume of traffic will not attract ‘low skill’ 
bicyclists who ride recreationally, but 
rather determined commuters who make 
routine trios. A breakdown of the various 
user groups is provided in Section Ill. 


This section provides a high-level look at how bicyclists 
are likely to experience each roadway in Coral Gables. 
This can be used to show a project’s usefulness in (1) 
connecting important destinations and places that are 
already bike-suitable to one another and (2) extending 
bike travel as a viable option into more of Coral Gables 
neighborhoods. Relying on how comfortable one is 

with riding a bike is in direct correlation to how safe the 
person(s) feels doing so on a Coral Gables’ roadway 
during their entire trip. It can also be used to select which 
facility type is appropriate in a given location depending 
on who it is purported to serve. 
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A data-driven process 
to plan a bicycle facility 
system based on comfort 


The LTS analysis uses a “weakest link” methodology of 
assigning stress level; this reflects the reality that people 
on bikes experience various types of traffic stress (speed 
of traffic, volume of traffic, degree of separation from 
traffic, incursions into their soace) simultaneously. For 
example, if even one of these factors is excessive, the 


whole street segment is a high stress experience for most 
potential riders. 


A roadway stress level can depend on as few as one 
factor. Thus, roadways are first evaluated based 

on whether they have existing bike facilities. The 
methodology has two assessment processes, one for 
roadways with a bicycle facility and one for mixed traffic 
conditions. The following five factors are considered in 
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Bicycle LTS 


LTS 1 
LTS 2 
LTS 3 
LTS 4 


Trails 


both: (1) traffic soeed; (2) surrounding land use; (3) traffic 
volume (as assumed from the number of travel lanes); (4) 
the level of separation from traffic; and, (5) incursions 


into the soace used by people on bikes (e.g. high turnover 
parking). 


The LTS scores range from an LTS 1, which is comfortable 
for most of the general population, to an LTS 4, which is 
uncomfortable for even experienced bicyclists. The LTS 
scores can help plan a complete bicycle network that 

is useful to the general population, leverage low-stress 
streets that are already comfortable for most people, and 


help identify the appropriate bicycle facility based on key 
characteristics of the street. 


With the goal assessing every roadway segment in Coral 
Gables for true comfort level by bicycle, the City applied 


LTS to the entire County and state roadway network. This 
is depicted in the map to the right. 


MIAMI 


NORTH 
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LTS for Network Planning 


Once LTS scores are identified for all roads in the 
Network, LTS can be used to identify the ideal location(s) 
for adding or upgrading bike facilities. This is thought of 
as “unlocking” or “interconnecting” the low-stress system 
by identifying and overcoming the barriers to a complete 
network of facilities. This section provides important 
context as to how the application of LTS in-network 
planning is applicable for planning and implementation 
staff as defined below: 


LTS for Facility Selection Process 





Bicyclists categorized in User 
Group A (Strong and Fearless) 
are comfortable riding on 

busy roads with little physical 
separation from motorist through 
travel lanes. 








User Group B (Enthused and 
Confident) cyclists are generally 
recreational and utilitarian riders 
who will ride on busy streets if 
there are facilities provided but 
may also deviate from the most 
direct route to ride on low-traffic 
or shared use paths. 








Most of the population is 
categorized into User Group C 
(Interested but Concerned). 
This group includes a wide range 
of people of all ages who enjoy 
cycling, but may only ride on 
shared use paths, low traffic local 
streets, or protected on-street 
facilities. 








User Group D (No way no how) 
will not choose to bicycle for 
transportation or recreation, 
regardless of provided 
infrastructure. 





Less-experienced and risk-averse bicyclists in User Group 
C account for most of the population. These bicyclists 
need to be connected via bike facilities and/or streets 
that are LTS 1 or 2 for the duration of their trip. This makes 
it crucial to create connected networks, as shown above, 
AND to select and build a well-designed facility that 
meets the needs of these riders. In general terms, this 
user group prefers: 


/ Physically separated facilities such as protected bike 
lanes and trails 


/ Wide, preferably-buffered bike lanes on medium to 
low speed and low volume streets, adjacent to the 
curb (not a parking lane) 


/ Bike boulevard treatments on low-stress 
neighborhood streets 


This indelibly explains the rationale of how facility types 
impact whether most people choose to bike or not to bike 
through “Types of Bicyclist” research categorizations - 
further breaking down how facility selection, based on 
LTS, is applied for planning and implementation staff: 


For Planning Staff: The use of the existing 
LTS map and field visit Cif applicable) 
should be enough to determine the general 
existing stress level of a street or road, 
which can be used to select the appropriate 
general facility tyoe for a corridor. It may be 
satisfactory to simply designate the level of 


ohysical separation from traffic that these 
general population riders would need to 

feel comfortable and leave more detailed 
assessment to design and implementation staff. 
The flow chart below provides a planning- 

level process that helos determine the level 

of separation necessary for the corridor. 
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Facility Selection Process 






Identify 
Corridor Look Up 
Existing LTS 

Score Determine 


Desired Facility 
Refine Facility 
Type 






Assess 
Feasibility 


INFEASABLE 





Downgrade 


Explore 
Alternatives 


LESS THAN 


Identify paralell 

route for those 

“Interested but 
concerned” 





Reconsider 
Project Scope 


For Implementation Staff: A project will likely reach its implementation phase as a concept, at 
best, or a drawing as a line on a map with a general level of required separation. Additionally, 
it will deoend on the implementation and design team to refine this into a plan that: 


e Fits within the space that is available e Achieves a low -stress bicycling condition 
(determined in the planning phase) - This is to be determined at each 
- If planning assumptions cannot specific segment of the corridor, and at 
be realized it may be necessary to each intersection, bus stop, and other 
choose a parallel, nearby route that special-case locations. 


can perform a similar bike network 
function. 


e Is this acceptable to community 
members and stakeholders 
- It may be necessary to develop several 
alternatives to achieve a low-stress 
condition and engage in a public 
engagement process to choose a 
oreferred alternative. 
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Implementation staff typically encounter 


irregularities in the corridor cross section in the 
design phase that is not found or realized at the 


olanning stage. In these cases, the below table 
can be used to identify possible mitigations. To 


build on to the below table, we can add a column 


that references best practice resources (the 


City’s Manual, NACTO Guidance, AASHTO etc.). 





CONSIDERATION MIMBICTAWETO] 


Bus stops along 
bike route 


Bike lanes: Minimize and clearly 
mark conflict areas to alert 
bicyclists and buses Physically 
seperate facilities: Provide 
pedestrian queuing, landing, and 
shelter Cif preseent) between bike 
facility and roadway, if feasible. 





Bikeway adjacent 
to on-street parking 
with low occupancy 


Consider removal or 
consolidation of parking 





Bikeway adjacent 
to on-street parking 
with high turnover 


Wide or buffered bike lanes 
preferred to reduce risk 
from opening car doors 





Head-in 90 degree 
angled parking 


The use of back-in angled 
parking preferred 





Bikeways along 
streets with 
numerous 
commercial 
driveways 

and/or unsignalized 
intersections 


Clearly sign and mark conflict 
areas with colored pavement to 
warn motorists and bicyclists. 
Design high-volume 

driveways as intersections 





Bikeways crossing 
a major signalized 
intersection 


Consider bike boxes, turn-queue 
boxes, warning signs and markings, 
bicycle signals (especially at 
separated bicycle facility) 





New bicycle route 
connecting 
existing facilities 


Provide continuity with adjacent 
facilities, where possible. 
Provide bicycle facility at same 
or higher level of protection 
compared to adjacent facilities. 





Bikeway on a truck 
route or road with 
greater than 10% 
heavy vehicles 








Step up to next level of 
protection recommended by 
the chart (i.e. from mixed traffic 
to bike lanes, from buffered 
bike lanes to separated bicycle 
facility). Generally, separated 
bicycle facilities preferred, bike 
lane with buffer optional, 
depending on speed & volume 
characteristics of the roadway. 





Public Engagement 
Strategies for 
Bike Lanes 


Public perception versus reality with respect 

to bike lanes is a very real issue. Many people 
equate the change in road/street configurations 

to accommodate bike lanes to mean that there will 
be a negative impact to cars, traffic, parking, and 
businesses. Combatting negative public perceptions 
starts with community engagement around the 
actual impacts that this project and projects like it 
can have in the community. 


Utilizing guiding principles to engage the public to 
foster a robust and honest community discussion 
about the impacts of a bike lane. Starting with 
hearing what the fears and worries of aw community 
are and what they are trying to accomplish in the 
community as a whole 


VY Foster an environment where the community 
can tell you about where they live; no one knows 
What is happening everyday better than them 


2/ Being cognizant of the condition of the 
community by familiarizing yourself with land 
use, economic growth/development, major 
population increases/decreases, and the 
community demographics 


3/ Educate the community about the options 
associated with the installation of bike lane(s) in 
their neighborhood by providing them relevant 
examples of similar projects, utilizing a ‘toolbox’ 
approach and the understanding that different 
issues have different solutions - this allows for 
informed feedback from community members 


4/ Providing a vision to accompany the purpose of 
a bike lane project allows for the community to 
circle back to see the broader goals of bicycle 
infrastructure 


Interaction at community meetings/gatherings/ 
fairs...etc. via charette exercises allow for the 
community to visually engage in the project by 
seeing the actual design options and cross sections. 
Pop-up, pilot, and tactical design projects allow for 
communities to experience the impact of a bike lane 
for a short-term to see what impacts occur and gives 
way to necessary modifications. These are all ways to 
build a positive, strong base of community support 
by engaging all members of the community. 
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Myths vs. Facts: Misconceptions of Bike 
Projects and Community Impacts 


Many communities make assumptions and fear the ‘unknown’ when they are propositioned with the possibility of bike 
infrastructure in their direct neighborhood or indirect neighborhood that they frequent. There are facts and statistics 
that combat common misconceptions of bike projects to override the myths that can mar even the idea of a bike 
project before it even gets going. Below are a few ‘myths vs. facts’: 


Myth 


People do not cycle even if the 
infrastructure Is available: “Even 
if we build bike lanes, no one will 
use them!” 


Myth 


Cycling is purely a leisure activity, 
so an on-street network Is 
unnecessary. “We already have 
plenty of greenways for people to 
bike on, why should we put bike 
lanes on our roads?” 


Myth 


Cycling infrastructure Is 
expensive: “Wouldn't our tax 
dollars go farther being used for 
something else?” 


Mytin 


Cycling infrastructure will not fit 
in the right-of-way: “There’s no 
shoulder on that street, how are 
we going to fit a bike lane on it?” 


Myth 


Cycling infrastructure will prevent 
smooth operation of emergency 
vehicles: “Fire trucks won't have 
enough space to get through that 
street with the new bike lanes.” 


Myth 


Cycling infrastructure will kill 
business: “/ run a retail business 
and depend on parking for people 
to be able to access my store.” 


Fact 


Research from Portland State University shows that the availability 
of cycling infrastructure encourages cycling. Routes with high 
quality of service have a significant positive effect on the desirability 
of cycling to users. In other words, “If you build it, they will come.” 


(https://odxscholar.library.odx.edu/open access etds/2702/) 


Fact 


Dr. Jennifer Dill of Portland State University monitored the travel 
patterns of 166 people who cycle regularly and found that recreation 
constituted only 5% of time spent on a bicycle for her sample 

group. Chttos://www.jstor.org/stable/40207254?seq=l&cid=pdf- 
reference#references tab contents) 


Fact 


The City of Portland conducted an audit of its cycling infrastructure 
and determined that the entirety of its 300-mile-long network 
could be rebuilt for $60 million. For comparison, only one mile 

of urban freeway could be built for the same cost. (httpos:// 
activelivingresearch.org/sites/activelivingresearch.sdsc.edu/files/ 
Dill Bicycle Facility Cost June2013.podf) 


Fact 


Travel lanes are typically between 11 and 13 feet wide, with 12 feet 
being the historical standard. However, urban streets will operate 
safely and efficiently with 10-foot lanes. In addition, corridors with 
excess capacity should be considered for a road diet, which will 
lead to smoother operation and frees up right-of-way for other uses, 
such as cycling infrastructure. Chttos://nacto.or ublication/urban- 


street-design-guide/street-design-elements/lane-width/) 


Fact 


Cycling infrastructure generally does not have a negative impact on 
emergency operations. Some treatments, such as a two-way turn 
lane road diet, improve emergency operations. (httos://safety.fhwa. 
dot.gov/road_diets/resources/pdf/fhwasal7020.pdf) 


Eo Gl 


People who bike, while they spend less per a trip soend more over 
the course of a month. In Portland, OR, people who traveled to a 
shopping area by bike spent 24% more per month than those who 
traveled by car. Studies found similar trends in Toronto and three 
cities in New Zealand. (Peopleforbikes, Protected Bike Lanes Mean 
Business) 
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Parking vs. 
Bike Lanes 


Strategies to manage public conversations around 
parking should include various sections of the 
community. More specifically, those associated with 
the installation of a bike lane that will impact parking 
should be included in the conversation before the 
work is done. There are several stakeholder groups 
to consider: residents, business owners, commuters, 
local government, community associations/ 
organizations, and consumer groups...etc. When 
considering affected groups for parking impacts 
associated with the installation of bike lanes, it is 
critical to provide fact-based and statistical data 
that shows the impact in similar projects (locally or 
nationally). 


Parking and small business case study demonstrates 
that there can be a positive impact and relationship 
between bicycle infrastructure and small businesses. 
Although it is possible for local business owners to 
oush back against having a street reconfigured to 
include a bike lane in lieu of or in addition to parking, 
education about the positive effects to revenue that 
a bike lane and slower traffic have on business can 
change their minds. 


When Ingersoll Avenue in Des Moines, lowa, was 
reconfigured from a four-lane road to a two-lane 
road with a two-way left turn lane in the center and 
bike lanes at the edges, businesses strongly opposed 
the change. However, they soon saw a twenty-three 
(23) percent increase in revenues and warmed up to 
the new configuration. The revenue increase can be 
attributed to the slower speeds and higher bicycle 
and pedestrian traffic on the street as a direct result 
of the street reconfiguration. Subsequent bicycle 
projects in Des Moines have been met with greater 
enthusiasm from area business owners because 

of education about the initial success on Ingersoll 
Avenue. (https://oeopleforbikes.org/blog/business- 
leading-charge-des-moines-33m-street-overhaul/) 
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Before and after photos of the Memphis Intersection 


Pilot project (Source: httpos://mdcollaborative. 


squarespace.com/streetscape-projects) 








Demonstration/ 

Pilot Projects 

Demonstration projects are rudimentary implementations 
of key project elements using inexpensive and temporary 
treatments. For example, a bike lane demonstration 
could consist of spray-painted lane markings and 
temporary signs to demarcate the lane. By physically 
interacting with the project elements, the public can 
better understand what the impacts and benefits of the 
full-build implementation will be. Through this process, 
the public can make informed comments that will help 
the planners and engineers identify potential challenges. 
A thoughtfully executed demonstration is an inexpensive 
and effective way to gain community support for a 
project and can lead to new partnerships and funding 
vehicles. Below are a few examples of successful 
demonstration/pilot projects: 


Protected bike lane In 
Des Moines, lowa 


The City of Des Moines piloted its first separated bike 
lane ona block of E. Grand Avenue. The project quickly 
drew support from the area businesses and local 
advocates, and new funding sources became available 
to add colorful paint and whimsical street furniture. In 
addition, the new funding allowed the demonstration to 
continue into the next year. httpos://static.sookanecity.org/ 
documents/projects/riverside-ave-division-to-monroe 
riverside-avenue-parking-protected-bike-lane-case- 


studies.odf) 





Key project elements: 


/ Separated bike lane / Transit stops 


/ Shortened crosswalks / Improved sight lines 


/ Narrower travel lanes /  Placemaking features 


Intersection reconfiguration 
in Memphis, Tennessee 


MEMEFix, a business district’s experimental street 
design-turned city-wide tactical urbanist movement, 
reconfigured a large intersection in a neighborhood 
known as the Edge District. They turned what was a 
large swath of asphalt and concrete into space oriented 
towards bicycles and pedestrians, while making the 
intersection safer for automobiles. The demonstration 
also features a large piece of public art harkening back to 
the area’s days as a neighborhood full of car dealerships. 
Chttps://usa.streetsblog.org/2017/04/04/memphiss- 
spectacular-street-experiments-moving-toward- 
permanence/) 


Key project elements: 
/ Separated bike lanes / Improved sight lines 
/ Shortened crosswalks /  Placemaking features 


/ Elimination of oblique 
angles at intersection 
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Pilot Project Best Practices 


There are necessary steps in how to move forward in 

the develooment of a demonstration/pilot project that 
successfully exemplifies the positive and real-life impacts 
on installing bike infrastructure that affects parking and 
roadways. Below are criteria to utilize in the process: 


Site selection 
Critical to a successful demonstration project is a suitable 
site. When selecting a site, consider whether an area... 


1S a gap in a larger .. Nas issues with road 
cycling network safety, such as speeding 

ziS Dart Of City or ..already has local 
regional bike plans support for cycling 


infrastructure projects 
Mas existing cycling 
infrastructure that .. has high foot traffic or 
does not meet the has the potential to 
needs of its users 
../S a candidate for 
.. Nas roads that revitalization efforts 
are too wide 


The confluence of these factors indicates a good site 
for a demonstration. Beyond these high-level factors, 
the constructability and other logistical concerns of the 
demonstration must also be considered. 


Funding 

There are several sources of funding for pilot and 
demonstration projects. The table below summarizes 
some of these options from various sources. Note, Florida 
does not have a dedicated funding source for bicycle 
projects. 


Federal US Department of Transportation Transit, 


Highway, and https://www.fhwa.dot.gov/ 


environment/bicycle pedestrian/fundin 
funding opportunities.cfm 


Advocacy Group-_ Local advocacy groups 


PlacesForBikes by PeopleForBikes Chttps:// 
peopleforbikes.org/our-work/community-grants/) 


Private-Public Local businesses 
Partnershi 
ater. Hospitals 
Universities 


Philanthropic organizations and foundations 


Analysis 

Collect data before, during, and after the demonstration. 
These data will inform decisionmakers, stakeholders, and 
planners and engineers. Consider collecting data about... 


/ Public opinion / Community support 
/ Actual safety / Mode share 
/ Perceived safety / Bicycle volume 


Collect other data according to context and project 
needs. 


Documentation 

Thoroughly document all aspects of the demonstration 
such that the process can be repeated, and best practices 
can be developed over time. 





CONSIDERATIONS FOR LTS 


CONVENTIONAL =}|,¢= LANE Interested but Concerned 


DESIGN SUMMARY 






/ Conventional bike lanes are only appropriate for 
inexperienced riders if the street is low-volume or 
low-stress. Typically, try to not place parking next 


Shoulder bike lanes provide spaces for bicyclists to to the bike lane, as inexperienced riders can find 
ride, separate from motor vehicle traffic. They are the car turnover and doors opening to be an unsafe 
generally used on arterial and collector streets, where environment (or add a buffer between parking and 
lalkelatsyanaas hun lomce)l0|aalsssm-) ale mm alco) ala) aes) el=ts1elm\s-] ago] alemanlel as) bike lane). 


separation. Bike lanes increase safety, while reducing 


wrong-way riding. 


DENS 


/ 
Uy, 


5’ if no on-street 


CM astexo)anlaat-vale(-xe /  \f on-street parking 
or buffer, total width 
174 Seo erm aelialiaele lean as 


lero alale mise elastielale 


Alaa oalialiaalelaamia' 
(oxo) ali a) i aleve mm lexersld (eats 


We TYPICAL APPLICATION 


i 


Low traffic volumes (> _/ 


$,000 AADT) 


sen his 


/ 


Ul derslamolalemoelelelaer-la 


EDN 


GUIDANCE 

/ MUTCD: Chapter 9C 

Ve NV N@a KOC) a eyslal=i1 <i cena elesiiela 
Guide: Pages 7-11 

/ FDOTCompleteStreetsDesign 


miclale|elele).em @iat-leln-ar-: 


Posted travel speed => 
25 mph 










Standard bike lanes should be used in conjunction 
with traffic calming measures (bottlenecks, 
chicanes, neckdowns, etc.) for LTS 2 roadways. More 
separation is required for an LTS 2 street to ensure 
the comfort of the range of riders. 


Enthusiastic and Confident 


/ More experienced riders are comfortable with bike 
lanes next to parking lanes. 





EXPECTED 
GOS | 


$ 






Images (Source: NACTO) 
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CONSIDERATIONS FOR LTS 


BUFFERED =i} .¢= LANE Interested but Concerned 


DESIGN SUMMARY 






/ For inexperienced riders, a painted buffer between 
parked cars and the bike lane is helpful. It protects 
bicyclists from car doors opening and adds to their 


Buttered bike lanes are designed to increase space overall safety. The buffer should be painted with 
between bike lanes and the travel lane(s). They work diagonal lines to make it clear to drivers to keep out 
best on high-volume or high-speed roadways or spaces of the designated bike space. 


where cars are parked too close to bike traffic. These 








oxo) ale liao) alsmers) al eX>mel-)alel=1aele sme) ane) aero) aalne) ate) 0) (=e) 4 Enthusiastic and Confident 


bicyclists. 


DENS 


/ Sameas Vn Koxel-\dal-lemaatsm ell.<-) 
Relatomolavem olehni=va 
should be at least 7’ 


oxo} ahv.cvalalelatclm oll .<= 
lane (5’ - 6’), plus 2’ 
- 3’ painted buffer 


- Typically, paint 
buffer with 
(olf-le leat) milarsssmue) 
increase visibility 


see 10 )nk>) a aatoh’an el>) 
on the travel 
Feyalome) an el-la-diate 
Fevalomcirer= 


We TYPICAL APPLICATION 


/ High traffic volume / Travel Soeed = 25 
faalela 


(Camron elelewiv NDAD) 


A sren is 


Vm Ul aey-laresielelelael-lar 
aulac) 


EDN 
GUIDANCE 


/ MUTCD: Chapter 9C 


/  NACTOUrbanBikewayDesign 


Guide: Pages 21-25 


/ FDOTCompleteStreetsDesign 


miclale| elele).em @iat-leln>ar-. 























/ More experienced and confident riders require 
buffered bike lanes when traffic volumes or speeds 
are high. Consider adding flex posts or a traffic 
calming device (daylighting, chicanes, narrowing 
roads, etc.) to ensure the bicyclist feels comfortable 
and is a safe distance from high speed traffic on 
through streets. 





EXPECTED 
GOS | 


$$ 







Images (Source: NACTO) 
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BICYCLE BOULEVARD 


DESIGN SUMMARY 


Bicycle boulevards are used on low-volume streets 
where motorists and bicyclists share the same space. 
aMaldelelelame a> nuromers|iaalialemanl=t-ls1el aston al=\Vare[1al=) ac) I NVANURoNYAS) 
at the same speed, which creates a more comfortable 
Vanya ce) alaai=)alanke) ate) Me is12) ace =) .<o¥s OLO101C=\\s-] €e lcm alee) ag ole) @-1K>) 
cost-effective and less physically-intrusive treatments 
compared to other bicycle facilities. Residents who live 
on bicycle boulevards benefit from reduced vehicle 
speeds, creating a safer environment. 


DYES 


Ven UISX-M\ A ee Wailaleliare 
Jie] alswucits | alors] gemma a-laile 
ors} fanliale maalaxsielacks 
(ol alo) <=) emer al ex-larey 
neckdown, etc.) 


We TYPICAL APPLICATION 


Ve odds} nnrom\ce) le laat-%s / 
(Ce OlOlO “VANDI 


ise isa 
Vm Ul aey-lam-laremsielelelaet-la 


ey -\\ie) le maar] (ele 
streets 


a ADDITIONAL 
GUIDANCE 


/ MUTCD: Chapter 9C 


Ve NV N@a@)Claerslal=il <a Biesie lal 
Guide: 


,and Page 240 


Posted travel speed < 
Yromenlela 













CONSIDERATIONS FOR LTS 


Interested but Concerned 


/ Bicycle boulevards are perfect for low-stress 
streets, because little mitigation needs to be done. 
Residential streets or roads to public parks/schools 
work best due to their slower speeds. Inexperienced 
riders can easily ride on these streets, as they 
generally have lower motor speeds or volumes. 
Ideally, bicycle boulevards should be used as 
parallel/alternative routes in comparison with higher 
stress streets. 


/Note, sharrows are not considered a bicycle facility 
in itself. They are part of a design toolbox for 
creating safe and comfortable bicycle boulevards. 
Sharrows should be used in combination with traffic 
calming infrastructure. Sharrows are not advised 

on streets over 25 mph or streets that do not have 
adequate traffic calming. 


Choker entrance prohibits ———~__ 
motor vehicles from entering 


’. Traffic signal enables bicyclists 
the Bicycle Boulevard 


to cross arterial street 


Loop detector or video detection 
enables bicyclists to activate signal 


' Mini traffic circles and speed humps 
__ serve as traffic calming devices 


Stop signs on cross-streets favor 
— through bicycle movement 





EXPECTED 
GOS | 


Raised median prevents 

motorists from cutting through 
Median opening allows ’ 
bicyclists to cross arterial 





Bicycle Boulevard signs and 
pavement markings serve 

as wayfinding devices and 
reinforce that bicyclists are on a 
preferred route 






Images (Source: NACTO) 
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ONE-WAY SEPARATED BIKE CONSIDERATIONS FOR LTS 


|= Interested but Concerned 


/  Arterials are not safe or comfortable for 


DESIGN SUMMARY inexperienced riders and therefore demand more 
, separation for interested but concerned riders 
Also called ‘protected cycle tracks,’ separated bike to be able to bike on or near the road. A physical 


lanes are on-street facilities that provide the comfort barrier helps motorists stay in their space, away 
and safety of multi-use paths within the road right-of- from bicyclists - giving even inexperienced riders a 
way. This is done by combining a painted buffer with comfortable and safe environment, despite higher 
a physical barrier, such as flex posts, a parking lane, or speeds and volumes. 

a landscaped buffer. The added protection separates 

olTonVfoll i a-micolaalalle]abs~jol-1-1¢melaualle|aba celle inal-maare) ke) s Typically, avoid a separated facility for a lower 
traffic. stress corridor, as it is more expensive and often 


conventional or buffered bike lanes will work. 
However, implementation of separated facilities 
is still important, as the raised buffer or flex posts 
give riders a sense of security due to the physical 
separation. 


DYES 


J 5’-7’ bike lane 


Enthusiastic and Confident 


/ Confident riders tend to ride faster than 
/ 2’-3’ painted buffer inexperienced riders, and thus the geometry of the 
(see buffered bike facility should allow room for them to pass slower 


Felat-msieslaletslael>) riders, soace permitting. 


We TYPICAL APPLICATION 


/ High traffic volumes /  Multi-lane streets 
(ealenelelen-V-NDID with few intersections 
and driveway access 
7 Travel speeds = 40 exe) |alas 
faalela 


A ssrenhis4 


Vm Ul aey-lam-laremsielelelaet-la 







EDN 
GUIDANCE 


/ MUTCD: Chapter 9C 


EXPECTED 
COST 


$$$ 
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/ FDOT Complete Streets 
ictal | elele).em @iat-]eln-lar-. 
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TWO-WAY SEPARATED BIKE CONSIDERATIONS FOR LTS 


@\) |= Interested but Concerned 








/  Arterials are not safe or comfortable for 


DESIGN SUMMARY inexperienced riders, and therefore demand more 
; : separation for interested riders to be able to bike on 
Also called “two-way cycle tracks,” separated bike or near the road. A physical barrier helps motorists 





lanes allow bicycle travel in two directions on the same stay in their space, away from bicyclists - giving 


(o) 4 =) RN LOMNISIR@) ARYA] AL=>.4 el=1enn=1eMt-] alo mer-] amore 10 l- mero) ane lSlola 








for drivers. Two-way cycle tracks are preferred when Typically, avoid a separated facility for a lower 
cyclists are already riding the “wrong” way on corridors stress corridor, as it is more expensive and often 
where alternate routes are unsafe or have no bike conventional or buffered bike lanes will work. 
facilities, or where there is not room for a one-way However, implementation of separated facilities 
separated bike lane on both sides of the street. is still important, as the raised buffer or flex posts 










give riders a sense of security due to the physical 
separation. 


7 DIMENSIONS Enthusiastic and Confident 


/ 


We TYPICAL APPLICATION 


i 


A ssrenhis4 


/ 


EDN EXPECTED 
GUIDANCE Oh | PRROREBEE SE 
/ MUTCD: Chapter 9C 
Ve NV NON KO) Cla eyslal=il<-\ cena elessiela $ $ $ 
Guide: Pages 62-70 
/ FDOT Complete Streets 










/ Confident riders tend to ride faster than 
inexperienced riders, and thus the design of the 
facility should allow room for them to pass slower 
riders, if Soace permits. 


At least 9’ bike lane /  2’-3’ painted buffer 
(total width) (GaYoWs olUhnK-) ao el] .<>) 
Relatsmcieel alerts] eels) 


mikelamdachuncem\ze)[Claat-1s /  Multi-lane streets 

(Same elelew-V-NDED) with few intersections 
and driveway access 

Travel speeds = 40 reve) falas 

faalela 


Ul derclamclalemcelolelaerelal 















ictal | elele).em @iat-leln>ar-! 
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CONSIDERATIONS FOR LTS 
SHARED-USE PATHS Interested but Concerned 


/ \Inhigh-volume and high-speed conditions, additional 


DESIGN SUMMARY separation from drivers can make bicyclists feel more 

comfortable. The extra pavement also gives the 

Shared-use paths, also called “multi-use paths,” cyclist more space to ride. 

e)genvalol=moloreliacelarel mi areldam ke) au el-vel=s>10 dl-) alcme)alem e)(encel[siace 

over a standard sidewalk. Paths next to roadways must In areas with very high motorist traffic, shared-use 

have some sort of vertical or horizontal buffer - for paths grant cyclists and pedestrians a safe space 

example, a curb or landscaped barrier, respectively. away from drivers. The raised separation between 

Off-street paths are commonly found in urban and rural motor traffic and bicycles also adds to the overall 

settings across the country. environment, making it more comfortable for all 


users of the space. 


Enthusiastic and Confident 


/  \Inareas where shared use paths are provided, usually 
bicyclists are mandated to ride them. Because of this, 
enthusiastic riders may want extra space to overtake 

7 DIMENSIONS slower pedestrians or cyclists. Appropriate sight 
distance should also be integrated accordingly, as 


/ 10’ minimum in low / 12’ for high-use areas, experienced riders tend to travel faster. 


id gol mu Komexelareliale)ars or in areas where 
multiple users such as 
pedestrians, bicyclists 
1 avem gelit=)ae)iclelsas 
share the same space. 
Nam aarslanere)aln=>.4m 
erehV.claatalalamaatsla.dialers 
may be appropriate to 
separate them. 


We TYPICAL APPLICATION 


Vie a ike lamavce)lelaat-vm allele / Few at-grade 
speed roads with crossings, like 
constricted right-of- driveways or 
way SIILENAN EEN 


A sren his 


Va ©) aey-larmsielelelaet-larm-lare 
aulasl 





MM ADDITIONAL 
GUIDANCE 


i NVN@u ROR Ud ef-lan=11-<-\)\\ce ha DI-ke laneleliel=> 


EXPECTED 
GOS | 


$S$$ 








A nl DION K@rolnne)(=1k>s) 4421-165 mf] a(e| elele) AS alq]e)k=)4 
4 


Vi NNT 5 WK@El|(e(=)ce)aBX=\V.-)(e)e)aat-1alee)i=tlen'sei(=) 
Facilities: Chapter 5 


Bicycle & Pedestrian Implementation Plan 7O 


WAYFINDING/SIGNAGE 


DESIGN SUMMARY 


Wayfinding signs are typically placed at key locations 
Keroro late meena) ale ma] (e)arem o)cea’cei (=m ofel0] (=)\s-1 40 [Seam AI=\\ Ato] Acro Se) 







heloful where multiple routes intersect, and at key 


bicyclist “decision points.” Wayfinding signs displaying 
(of=s1u) alt= 1a le) aise lic to] alelskcwmre) ale Mr) ©) ©) ge) <laat-lnsmarellaremelaar> 
ots] nike is) X=] exo) nal ante) am aalls) el-1aei>)elue)alcm-) elelelanaiaalsm-lare 


distance, while simultaneously increasing comfort 


and accessibility to destinations. Aside from signage, 


wayfinding can also exist in the pavement, in the 


form of shared arrow markings (sharrows), pavement 


markings, etc. 


DENS 


/ 





i 


a Kerem sat-lahvaciie lars 

(oi [Uhaus) anual ale) alte 
of-way, SO signs 
SJavele| (ol elsm elekcin-lemel 
a level most visible 
to bicyclists and 
exsre(=ssiuarolalsmaciaalsia 
id atclamne) ico alate maar 
ex=Vanvialalrerksmcilearcler> 
standards 


TYPICAL APPLICATION 


DX=s-}le farchkstom elfen zeir> 
golunuasom Corel anvs-lala lel atel 
bike lane, buffered, 
cycle tracks, etc.) 


Bicycle boulevards 


A issrenis4 


/ 


Ul derslapecielelelaey-laneaulas]) 


MA ADDITIONAL 
GUIDANCE 


i 


Ve NV N@a KO) Cl ey=lal=il <i cena elesiiela 


MUTCD: Chapter 9B 


Guide: Pages 246-252 


iS) alolUl (em els elr-[ersre 
(oxo) arsiisina)alanvarcl (elare 
oltre parolusrem ell .<> 
routes to be most 
effective 


EXPECTED 
GOS | 


$ 






CONSIDERATIONS FOR LTS 


Interested but Concerned 


/ Wayfinding and signage are only appropriate on low- 
stress streets because they do not improve physical 
separation between traffic and bicyclists, but rather 
improve the environment for the rider. Wayfinding 
and signage are strictly communication tools. Make 
sure the signs are at an appropriate eye level and are 
spaced at consistent intervals, to increase efficiency 
and visibility. 



































Enthusiastic and Confident 


/ Since these riders tend to bike at higher speeds, it is 
important to place the signs in a way that they can 
read it and gather the important information quickly 
as they pass it by. 


To City Park 







Images (Source: NACTO) 
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CONSIDERATIONS FOR LTS 
MEDIAN REFUGE ISLAN DS Interested but Concerned 


/ Amedian refuge island shields bicyclists from 


DESIGN SUMMARY incoming traffic and gives them a protected area to 


wait to cross an intersection. 
Median refuge islands provide a space for pedestrians 


and bicyclists to wait to cross populated or long On higher volume and higher speed roadways, the 
intersections. They help facilitate crossing one full design suite Clonger widths, reflective markers 


oli g-toud(e)ame) mu g-silom-)ar- ind |aalom-)alomer-lal el-mUri-re mia the approach to the island, angled cut-through, etc.) 
conjunction with bike boxes or cycle track crossings should be used to make inexperienced riders feel 
for additional safety. Median refuge islands provide more comfortable crossing busy intersections. The 


a protected space for bicyclists to take advantage of raised median provides them with more visibility and 


gaps in traffic while simultaneously reducing delays allows them to wait until an appropriate gap in traffic 
to cross. They can also act as a traffic calming device, before they cross. 
oa ats) agen alate maalsm cercKen\s> Nate) allem a-ssu alread iaremuclaaliare 
faatev.vaal=)alace They work well in conjunction with raised cycle 
tracks, to give structure to the floating parking lane. 
Medians also provide shelter to bicycles making a 
7 DIMENSIONS two-stage turn. 
/ Want 10’ wide with / Want the height to be Enthusiastic and Confident 
Se eas AAO A. curb level (6” typically / Confident riders can take advantage of an angled-cut 
O 


through across the median, to position them to face 
traffic and judge when the best time to cross would 
be. Medians should be wide enough to allow for 
two-way traffic, or for these cyclists to pass the less 
experienced ones. 


/ Place the median 
Tamaalsmaalcorel(sme)muar> 
right-of-way 


We TYPICAL APPLICATION 


/ Where a bikeway Vamees iio late liv4-xe me) 4 
crosses high-volume, Ulaksirelarclivdcxe 
alle ales) eX=ia1e mugs inate Hains) astexeadlelars 


/ Where cycle tracks —o- — 
end or intersect with ee ADDITIONAL 
motor traffic Jo GUIDANCE 
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Vm Ul aey-lam-laremsielelelaet-la 


— BY 





LOTTA [@ = EXPECTED 
/ NACTO Urban Bikeway COST 
DY-X-}fe Tam Clulre(<e 
_|$$ 
157-160 


/ FDOT Complete Streets 


Han k: Ch el 
andbook: Chapte Images (Source: NACTO Design Guide pg 159) 
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CONSIDERATIONS FORLTS | 
THROUGH =1],q5 LAN ES Interested but Concerned 


/  Athrough bike lane does not provide any additional 


DESIGN SUMMARY separation from motorists, but instead keeps the 
same bike lane intact throughout the intersection. 
Through bike lanes are ol sels} approaches to _ This can be helpful for inexperienced riders to stay 
intersections that allow bicyclists to correctly position in their lane, but traffic often uses the lane to merge 
themselves in anticipation of upcoming intersections. into a turning lane, therefore creating a difficult 


aal=lael=somlalnem>mael gallate (-lar-me) am el-1a-4larem (-lalsye) axe) alcid aa\-1es 


with right-turn only lanes. Enthusiastic and Confident 


/ More experienced riders should be able to navigate 
around turning traffic. Painting the through lane 
green will helo bicyclists and motorist both identify 
conflict areas to help maintain awareness. 


This intersection treatment works well in conjunction 
with conventional or buffered bike lanes, as it acts as 


DENS a conn Uatiowio (he lane. 
/ Dashed white lines, 6” 
wide, 2’ long 


Vie ~(e  ahenide | aamelal \atclal=ss 
should be as short as 
exeksss1] e) [= 


We TYPICAL APPLICATION 


/ \Incontext with right- / Areas where the bike 
dU aame)al han tslateys Fevatomaalsyaelssomaleanrs) 
exsla alate mrctals 


Assen is 4 


Vm Ul aey-lam-laremsielelelaetsla 





EXPECTED 
Goh | 


$ 





MA ADDITIONAL 
GUIDANCE 


/ MUTCD: Chapter 9C 










Ve NV N@a KO) Cl ey=lal=i1<-\\ce Na elesiiela 
Guide: Pages 173-176 


Images (Source: NACTO page 175) 
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=1 14-8 = fe) 45-5 


DESIGN SUMMARY 


Bike boxes move the stop bar back for vehicles at 
signalized intersections. This creates a designated area 
for cyclists to wait during the red light phase. Bike 
boxes create a comfortable environment for riders by 
ants) .4lale mualsyaamaave)a-msici1 eo) (=m laren elaedvdlelialemual=laamm\\soN\yake 
(o [jure] alctoce me)me [U(-1e[-1e ma a-)nilon 


DENS 


/  Usetransverse linesto / Canalso dye the 
create a box 10’ - 16’ pavement green for 
(of=t-yoemra} ale mialellercla> extra visibility 
where motorists are 
required to stop 


Ve @1-1 0 0-1 aoe ©) | <= WY 001 e%e) 
famaarsme).em ol-iaici-l0 
the crosswalk like and 
Sine) em liars 


We TYPICAL APPLICATION 


/  Signalized lke] atenvellelaar- muah ailon 
Ralacyacteverule)alcmelal olar-malielamalelaalel-iaelr 
streets with bike lanes akelalcdel dam aalon’s-aalsvalas 


or cycle tracks 


Van lalaclasvcreidlelaismiiae 


A srenis4 


am Ul aey-lam-laremsielelelaet-la 





EXPECTED 
GOS | 


$$ 


EDN 
GUIDANCE 


/ MUTCD: Chapters 3B, 9C 





Ve NV N@4 KO) Cl ey=lal=i1 <i cea elesiiela 
Guide: Pages 110-116 


CONSIDERATIONS FOR LTS 


Interested but Concerned 


/ Bike boxes give cyclists an area to wait in front of 
drivers, to improve their visibility and give them 
additional space to wait ahead of queued traffic. They 
work best at signalized intersections, when the light 
is already red, as it gives the cyclist time to position 
themselves before the green light. If a cyclist arrives ata 
green light, see Two-Stage Queue Boxes. 


Enthusiastic and Confident 


/ \Inhigher volume or higher-turning-movement areas, 
green-colored bike boxes increase visibility and safety 
of the cyclist. By putting the cyclist ahead of motorists, 
the bike box allows cyclists to get a head start through 
the intersection and safely merge into their own lane 
once they cross it. 


If the bicycle box spans across multiple lanes, and is 
sufficiently deep, experienced cyclists have a chance to 
move in front of slower riders, without having to weave 
through traffic at an intersection. 


hh 
(ay 





Bicycle & Pedestrian Implementation Plan 74 



































pa’ Coty y\c) a m8] 1. ele] 48) = CONSIDERATIONS FOR LTS 


{o> qa Interested but Concerned 


/ For intersections with high speeds or volumes, a 


DESIGN SUMMARY painted two-stage queue box gives inexperienced 
riders a designated safe area to wait before crossing. 
Two-stage turn queue boxes are treatments for This treatment reduces conflict with motorists, as the 


intersections with a high-volume of left-turning cyclists cyclists will always travel parallel to through traffic. 
or where bike facilities merge onto the main road. In 

a two-stage left-turn, cyclists proceed through the Enthusiastic and Confident 

Tales) asicveudco)amelam-me|a=\-vamilelalam-larem\s-limn lami aat-la.<-xe 


Two-stage queue boxes also separate turning cyclists 
from through bicyclists and works well in conjunction 
with cycle tracks or conventional and buffered bike 
lanes. More experienced riders can use the space to 
navigate the intersection at their own speed, with the 
additional room in the intersection. 


queue box on the cross street to proceed through the / 
alaslacicveudco)aie)amualsmal>) 4une]a=\-val ©) allie Asal) actolomo mn Ol] .¢>) 
eX) @aY\'L0) 4 .<otn A=) |KO) an ake =) acme] a ahValare mele ldlale mualsm atom o)al-ii-¥ 
a two-stage box gives riders the opportunity to be 

YO LUFoI IN AESToI Kamo) MAYA ALC MOLUl alate mual=melaci-laM elalcisicn 


DENS 


/ Thequeueboxneeds /_ Include pavement 


to be in a protected ante) 4lale Ske larelrer-in> 
laste Oualsaliamelarcidastcle e}reavsel (smell asverdolam-lare 
parking, or between exeyssiake)aliare 


atom ei .<-m(olalomslare, 

pedestrian crosswalk, / Candye the pavement 

ixela=><-)aale)i-) green for increased 
WARSTLONIILAY, 


We TYPICAL APPLICATION 


Vasile hats) 742%e / Streets witha 
Haldslacicxeudrelarcmyvaian Jie lalburers|alurs|aavelelaiane)i 
lalkelamvce)lelaalstsme) a oy com ale l=vacmantcldiarem icine 
speeds turns 


A Isren is 


Van ©) aey-larmsielelelaet-larm-lare 
aulacl 





EXPECTED 
GOS | 


$$ 


MA ADDITIONAL 
GUIDANCE 


/ MUTCD: Chapters 3B, 9C 





Ve NV N@a KO) Cl eyslal=il <i ee Na elesiiela 
Guide: Pages 146-149 


Images (Source: NACTO) 
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BIKE SIGNALS 


DESIGN SUMMARY 


At intersections with conflicting movements, such as 
areas with high pedestrian or cyclist volumes, transit 
lante)’.2)aal=)alacene) am alre) am aale)ce)dicianua-)ni (on™ e)(easeil=milel ale) 
lalstoeismete) al OX=mUl{=1e Mi Kom ©) ge)VAle(-m-Lelelinle)at-) melellel-) ales 

to bicyclists and other users. Bike signals are used in 
oxo} a} [elareadielamaidamece)ahy{-lalulolars] meas inn lemcile) ar] ice] alo alcNce 
the same standard green, yellow, and red light phases. 
aM als\ vars) isvom ©) dle) aidp4om ell .<-m aalen’d=)aalsvalecme) ale mci=) of) ala) 

id alow ao) MNLOmn ae) aa iexe) ani couaiale maare)\.-vaal=)alece 


DENS 


Vasile late) malztelemsiarelelie. 
be clearly visible to 
(oav{oi | siucmrs | are mm aavelke) disias 


/  Bicycle-only phase 
SJ alolUl ke me) ae)varer=) 
adequate clearance 
di aalcmeslalomecerder-larela 
detection if it’s not 
pretimed 


We TYPICAL APPLICATION 


Van alkalasvcreidlelalsmiiae Vemma celarsiiakelatsmicelaameasllts 
lalkelamvce)lelaakstsme)i or shared-use paths 
bicyclists to on-street facilities 


FA sren is 


Van ©) aey-larmsielelelaet-larm-lare aulgs) 





EXPECTED 
GOS | 


$$ 


EDN 
GUIDANCE 


/ MUTCD: Chapter 9C 






Ve NV N@a KO) Clg ey=lal=il<-\ cea elesiiela 
Guide: Pages 206-213 


CONSIDERATIONS FOR LTS 


Interested but Concerned 


/ Bike signals can help slower riders pace themselves 
through the intersection during the bike-only phase. 
During this phase, they do not have to compete with 
motorists for the right of way. 


Enthusiastic and Confident 


/ \Inareas with high car and bicycle ridership, a bike- 
only phase is helpful in separating cyclists from 
motor traffic. The bicycle signal head allows cyclists 
to move safely through crowded intersections, and 
their protected phase also gives them an accurate 
sense of how much time they have to cross an 
intersection. 


For high stress areas, a bike box may also be used 
in conjunction with a signal head for increased 
separation. 


’ TRAFFIC SiGN4! 





Images (Source: NACTO) 
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Appendix 1- Recommended Projects 


Street Name 
Alhambra Circle 


Alhambra Circle 
Alhambra Circle 
Blue Road 
Caballero Boulevard 
Campo Sano Ave 
Granada Boulevard 
Granada Boulevard 
Granada Boulevard 
Granada Boulevard 
Hardee Road 

San Amaro Drive 
University Drive 
University Drive 
University Drive 
Alhambra Circle 
Alhambra Circle 
Alhambra Circle 
Alhambra Circle 
Bird Road 

Campo Sano Avenue 
Granada Boulevard 
Granada Boulevard 
Granada Boulevard 
Granada Boulevard 
Granada Boulevard 
San Amaro Drive 
University Drive 
University Drive 
University Drive 
University Drive 
University Drive 
Alhambra Circle 
Alminar Avenue 
Altara Avenue 
Anastasia Avenue 
Bahia Vista Terrace 
Cadagua Avenue 
Campana Avenue 
Campo Sano Avenue 
Campo Sano Court 
Caoba Court 

Carillo Street 
Cocoplum Road 


Conde Avenue 


Sidewalk Infrastructure & Implementation Recommendations 


Start 
Alhambra Court 


South of Salvatierra Drive 
San Rafael Avenue 

Red Road 

Dixie Highway 

University Avenue 

Viera Avenue 

Orduna Drive 

South of Algaringo Avenue 
Anastasia Avenue 
Caballero Boulevard 

Bird Road 

North of Blue Road 

Bird Road 

Toledo Street 

Alegriano Avenue 

South of Catalonia Avenue 
South of Trevino Avenue 
North of Taragona Drive 
Red Road 

Campo Sano Court 
Marmore Avenue 

South of Donatella Street 
Jeronimo Drive 

Palermo Avenue 

Alfonso Avenue 

South of Certosa Avenue 
South of Bird Road 

Bird Road 

West of Anderson Road 
Camilo Avenue 

Salzedo Street 

North of Majorca Avenue 
Vilabella Avenue 

Le Jeune Road 

San Domingo Street 


Isla Dorada Boulevard 


| Suarez Street 


Old Cutler Road 


Campo Sano Court 


Campo Sano Avenue (north) 


Paloma Drive 
Granada Boulevard 
Vera Court 

Old Cutler Road 


End 


Alegriano Avenue 

North of Taragona Drive 
South of Trevino Avenue 
Ponce de Leon Boulevard 
Hardee Road 

Pisano Avenue 

Marmore Avenue 

South of Donatello Street 
Jeronimo Drive 
Algargingo Avenue 


Maynada Street 


| North of Certosa Avenue 


Pisano Avenue 


| South of Bird Road 


West of Anderson Road 
North of Blue Road 

San Rafael Avenue 

South of Salvatierra Drive 
South of Taragona Drive 
Riviera Drive 

Pisano Avenue 

Hardee Road 

Pisano Avenue 

Orduna Drive 

Anastasia Avenue 

North of S Alhambra Circle 
Ancona Avenue 

North of Blue Road 

West of Toledo Street 
Anderson Road 

Sarto Avenue 

Ponce de Leon Boulevard 
Douglas Road 

Le Jeune Road 

Laguna Road 

Granada Boulevard 

End of Road 

Le Jeune Road 

Tanya Street 


Campo Sano Avenue (east) 


Campo Sano Avenue (south) 


End of Road 
Pisano Avenue 
Isla Dorada Boulevard 


End of Road 


Missing Sidewalk? 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 

One Side 
One Side 
One Side 
One Side 
One Side 
One Side 
One Side 
One Side 
One Side 
One Side 
One Side 
One Side 
One Side 
One Side 
One Side 
One Side 
One Side 
Both Sides 
Both Sides 
One Side 
One Side 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 


Priority Tier 
1 
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Street Name 
Coral Way 


Cordova Street 
Cordova Street 

Costa Brava Court 
Costanera Road 

De Soto Boulevard 

De Soto Boulevard 
Destacada Avenue 
Distacada Cirlce 
Dolias Court 

E Lago Drive 

Florida Avenue 

Frow Avenue 

Gavilan Avenue 
Girasol Avenue 
Granada Boulevard 
Grant Drive 
Guadalajara Street 
Guadalajara Street 
Hammock Drive 
Hammock Lakes Court 
Hammock Lakes Drive 
Hammock Park Drive 
Isla Dorada Boulevard 
Isla Dorada Boulevard 
Jefferson Drive 
Jefferson Street 
Jeronimo Drive 
Kerwood Count 
Kerwood Oaks Drive 
Lake Lane 

Madison Lane 
Madruga Avenue 
Madruga Avenue 
Malvas Court 

Marin Street 
Mariposa Avenue 
Matheson Park 
Matheson Park Path 
Maynada Street 
Miami Homestead Avenue 
Miller Road 

Miller Road 

Mira Flores Avenue 
Monfero Street 

N Greenway Drive 


Neda Avenue 


Start 


S Greenway Drive 
Almeria Avenue 
Asturia Avenue 
Costanera Road 

End of Road (north) 
Catalonia Avenue 
East of Granada Boulevard 
Old Cutler Road 
Destacada Avenue 
Isla Dorada Boulevard 
W Lago Drive 

Dixie Highway 

Dixie Highway 
Paloma Drive 

Old Cutler Road 
North of Algaringo Avenue 
Le Jeune Road 

Old Cutler Road 
Chapman Trail Parking 
Banyan Drive 
Hammock Lakes Drive 
School House Road 
School House Road 
Cocoplum Road 
Sinsonte Avenue 
Washington Drive 
Grand Avenue 
Granada Boulevard 
Kerwood Oaks Drive 
SW 55th Court 
Hammock Lakes Court 
Washington Drive 
East of Turin Street 
Mariposa Court 
Orquidea Avenue 
Campana Avenue 
Turin Street 

Old Cutler Road 
Matheson Park 
Augusto Stree 
Maynada Street 
University Concourse 
Sardinia Street 

Lago Drive 

Campana Avenue 

S Greenway Drive 


Monfero Street 


End 


Segovia Street 
Sevilla Avenue 
Coral Way 

End of Road 

End of Road (south) 
Cordova Street 
South of Almeria Avenue 
End of Road 

End of Road 

End of Road 

End of Road 


| Brooker Street 


Brooker Street 

End of Road 

End of Road 

South of Algaringo Avenue 
Lincoln Drive 

Chapman Trail Parking 
End of Road 

School House Road 
Lake Lane 

End of Road 

End of Road 

Tahiti Beach Island Drive 
Costanera Road (south) 
Lincoln Drive 

Dixie Highway 

Riviera Drive 

End of Road 

Kerwood Court 

End of Road 

End of Road 

Maynada Street 

East of Turin Street 

End of Road 

End of Road 

Maynada Street 
Matheson Park Path 


Fairchild Tropical Botanic Garden 


Hardee Road 
Granada Boulevard 
Sardinia Street 
Orduna Drive 

End of Road 

Neda Ave 

Segovia Street 


Paradela Street 


Missing Sidewalk? 
One Side 
One Side 
One Side 

Both Sides 
Both Sides 
One Side 
One Side 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
One Side 
Both Sides 
One Side 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
One Side 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
One Side 
One Side 
Both Sides 
Both Sides 
Both Sides 
One Side 
Both Sides 


Priority Tier 
3 
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Street Name 
Nogales Street (Conde Avenue) 


Nogales Street (Sierra Circle) 


Old Cutler Road 
Orduna Drive 
Orquidea Avenue 
Paloma Drive 
Paradela Street 
Paradiso Avenue 
Pisano Avenue 
Riviera Court 
Riviera Drive 

Riviera Drive 

Riviera Drive 
Rosales Court 
Rovino Avenue 

S Greenway Drive 
San Amaro Court 
San Estaban Avenue 
San Estaban Avenue 
San Remo Avenue 
School House Road 
Sevilla Avenue 
Sevilla Avenue 
Sierra Circle 
Sinsonte Avenue 
Snapper Creek Road 
Snapper Creek Road 
Suarez Street 

SW 55th Court 

SW 95th Street 


Tahiti Beach Island Drive 


Tanya Street 

Tulipan Court 

Turin Street 
University Concourse 
Vera Court 

Vilabella Avenue 

W Lago Drive 


Washington Drive 


Start 
North End of Road 


North End of Road 


Snapper Creek Road (north) 


Miller Road (north) 

Isla Dorada Boulevard 
Caoba Court 

Neda Avenue 

Orduna Drive 

East of University Drive 
Riviera Drive (north) 
Castania Avenue 

Bird Road 

Ponce de Leon Boulevard 
End of Road (north) 
Monfero Street 

N Greenway Drive 

San Amaro Drive 


Monserrate Street 


| Anderson Road 


Nervia Street 

SW 88th Street 
Country Club Prado (west) 
Alhambra Circle 

Old Cutler Road 

Isla Dorada Boulevard 
Lakeside Drive (south) 
Lakeside Drive (north) 
Blue Road 

Kerwood Oaks Drive 
Banyan Drive 


Isla Dorada Boulevard 


Campana Avenue 


Mira Flores Avenue 
Madruga Avenue 
Granada Boulevard 
Cocoplum Road 
Ronda Street 

E Lago Drive 


Grant Drive 


End 
South End of Road 


South End of Road 

South of Snapper Creek Road (south) 
Miller Road (south) 

Malvas Court 

End of Road 

End of Road 

Paradiso Avenue Cutoff 


Granada Boulevard 


Riviera Drive (south) 


Hardee Road 


San Lorenzo Avenue 


San Lorenzo Avenue 


End of Road (south) 


End of Road 

Coral Way 

Campo Sano Avenue 
Palmarito Street 
Monserrate Street 
Santona Street 
Hammock Park Drive 
County Club Prado (east) 
San Domingo Street 


Nogales Street 


Paloma Drive 


East of Lakeside Drive 
Old Cutler Road 
Riviera Drive 

End of Road 

SW 55th Court 

End of Road 

Marin Street 

End of Road 


Mariposa Avenue 


- Miller Road (west) 


End of Road 
Riviera Drive 


End of Road 


Lincoln Drive 


Missing Sidewalk? 


Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
One Side 
One Side 
Both Sides 
One Side 
One Side 
Both Sides 
Both Sides 
Both Sides 
One Side 
Both Sides 
One Side 
Both Sides 
One Side 
Both Sides 
One Side 
One Side 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
One Side 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
Both Sides 
One Side 
Both Sides 
Both Sides 
Both Sides 
Both Sides 


Priority Tier 
3 
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Intersection Infrastructure & Implementation Recommendations 


Location 


Ponce De Leon Boulevard/Madeira 
Avenue 

Ponce De Leon Boulevard/Romano 
Avenue 

Cardena Street/Coral Way 


Granada Boulevard/N Greenway Drive 
Granada Boulevard/S Greenway Drive 


Douglas Road/Merrick Way 


Hernando Street/Coral Way 


Salzedo Street- Between Catalonia 
Avenue and Sevilla Avenue 


Le Jeune Road/Valencia Avenue 


Douglas Road/Almeria Avenue 


Anderson Road/Coral Way 


Anderson Road/Biltmore Way 


Le Jeune/Catalonia Crossing 


Le Jeune/Aragorn Ave 


Granada Boulevard/Alhambra Circle 


Alhambra Circle/Bird Road 


Anderson Road/Sevilla Avenue Traffic 
Circle 
Anderson Road/University Drive 


Madrid Street/Coral Way 


Anderson Road/Escobar Avenue Traffic 
Circle 
Ponce De Leon Boulevard/Campina Ct 


Ponce De Leon Boulevard/Boabadilla St 
Ponce De Leon Boulevard/Oviedo Ave 
Granada Boulevard/Venetia Terrace 
Columbus Boulevard/Coral Way 
Granada Boulevard/Coral Way 

Ponce de Leon Blvd/Phoenetia Ave 


Bird Road/University Drive 


Treatment 


| Add Crosswalk 


~ Add Crosswalk 


Add Crosswalk 


| Construct Roundabout 


Construct Roundabout 


Pedestrian Signals and Crosswalks 


Rapid Flashing Beacon 


Pedestrian Signals and Crosswalks 


Median Refuge Island 


Median Refuge Island 


Pedestrian Signals and Crosswalks 


} Roadway Narrowing 


Add Crosswalk 


Pedestrian Signals and Crosswalks 


Add Crosswalk 


Add Crosswalk 
Add Crosswalk 


Add Crosswalk 


Add Crosswalk 
Add Crosswalk 


HAWK Signal 


Add Crosswalk 


Add Crosswalk 


Add Crosswalk 


Pedestrian Signals and Crosswalks 


Pedestrian Signals and Crosswalks 


HAWK Signal 


- Pedestrian Signals and Crosswalks 


Description 


Add crosswalk across Ponce De Leon 
Boulevard 

Add crosswalk across Ponce De Leon 
Boulevard 

Add crosswalk across Coral Way 


Construct a mini-roundabout 
Construct a mini-roundabout 


Add signalized pedestrian crossing 
for northwest leg of the intersection 


RRFB, potential early merge with 
bulb outs 

Add midblock crossing (near a 
school, major commercial center, 
mix of land uses) 

Ideas include: pedestrian refuge 
island on north side of intersection, 
crosswalk south side of intersection, 
no right turn on red, leading 
pedestrian intervals 

Offset crosswalk, median island, etc. 


Add crosswalks, figure out how to 
safely add crossings with 
channelized right turns 

Ideas: add crosswalks, remove 
merge lane, one lane each for EB 
and WB traffic 

Add crosswalk to connect housing 
with businesses and school 

Add pedestrian-only signal phase 
and prevent EB/WB right turn on red 


Add crosswalks for all intersection 
legs 


_ Add crosswalks across Bird Road 


Add missing crosswalks 


Add crosswalks across University 
Drive 
Add crosswalks across Coral Way 


| Add crosswalks around traffic circle 


Install crossing and HAWK Signal 
across Ponce de Leon Boulevard 


Install crosswalk across Ponce de 


Leon Boulevard 


Install crosswalk across Ponce de 
Leon Boulevard 


- Add crosswalks 


Remove channelized turning 
movements and add pedestrian 
signals 

Signalize intersection and remove 
channelized turning movements 


Install crossing and HAWK Signal 
across Ponce de Leon Boulevard 


Add pedestrian crossing at existing 
signal 


Priority Tier 
1 


EPP RP PR 


Location 
Blue Road/University Drive 


Blue Road/Granada Blvd 


University Dr/Durango St 
57th Avenue/Corniche Avenue 


Granada Boulevard/Bird Road 
Anderson Road/eronimo Drive 


Alhambra Circle/Coral Way 


Anderson Road/Bird Road 
Pinta Court/Bird Road 
Palmarito Street/Bird Road 


Tiziano Park 

Andalusia Avenue/Cordovia Street 
Andalusia Avenue/Columbus Boulevard 
Pierce Park 

Rotary Centennial Park 


Venetial Pool- Almeria Avenue/Toledo 
Street 
Ponce de Leon Park 


William A Cooper Park 
Young Park 

Country Club Prado (N) 
Country Club Prado (S) 
Granada Golf Course 
Cerepo Memorial Park 
Betsy Adams Park 
Nellie B. Moore Park 
Jaycee Park 


Orduna Drive/Miller Road Triangle 


Blue Road Open Space 
Alcazar Plaza 

Coral Bay Park 

Loretta Sheehy Park 


Alhambra Water Tower Park 
Fairchild Tropical Botanic Gardens 


Dixie Highway/Marius St 


72nd St/Nervia St 













































































































































































middle school (and access to M Path) 


Treatment Description Priority Tier 
Construct Roundabout Construct roundabout with 2 
_ pedestrian infrastructure 
Construct Roundabout Construct roundabout with 2 
pedestrian infrastructure 
Add Crosswalk Add crosswalk to access school 2 
Add Crosswalk _ Add crosswalk 
Add Crosswalk Add pedestrians crossing to all legs 3 
of intersection 
Construct Roundabout Construct a mini-traffic circle or 3 
roundabout 
Pedestrian Signals and Crosswalks Improve pedestrian crossing 3 
conditions, add crosswalk across 
northwest leg of intersection 
HAWK Signal Install crossing and HAWK Signal 3 
_ across Bird road 
HAWK Signal Install crossing and HAWK Signal 3 
_ across Bird road 
HAWK Signal Install crossing and HAWK Signal 3 
across Bird road 
Add Crosswalk Access to Tiziano Park 3 
Add Crosswalk Access to Salvadore Park 3 
Add Crosswalk ~ Access to Salvadore Park 3 
Add Crosswalk Access to Pierce Park 3 
Add Crosswalk Access to Rotary Centennial Park 3 
Add Crosswalk "Access to Venetial Pool 3 
Add Crosswalk Access to Ponce de Leon Park 3 
Add Crosswalk Access to Cooper Park 3 
Add Crosswalk Access to Young Park 3 
Add Crosswalk Access to Country Club Prado 3 
Add Crosswalk Access to Country Club Prado 3 
Add Crosswalk Access to Granada Golf Course 3 
Add Crosswalk Access to Cerepo Memorial Park 3 
Add Crosswalk - Access to Betsy Adams Park 3 
Add Crosswalk Access to Nellie B. Moore Park 3 
Add Crosswalk Access to Jaycee Park 3 
_ Add Crosswalk Access to Orduna Drive/Miller Road 3 
Triangle 
Add Crosswalk Access to Blue Road Open Space 3 
Add Crosswalk Access to Alcazar Plaza 3 
Add Crosswalk Access to Coral Bay Park 3 
Add Crosswalk Access to Loretta Sheehy Park 3 
Add Crosswalk Access to Alhambra Water Tower 3 
Park 
Add Crosswalk Access to Fairchild Tropical Botanic 3 
Gardens 
Pedestrian Signals and Crosswalks Add pedestrian signal for access to 3 























Add Crosswalk 


Add crosswalk to access school 










































































Bicycle Infrastructure & Implementation Recommendations 
Bicycle Facility 
Recommendation 


Implementation 
Phase 











Street Name Start End 
Augusto Street Miami-Homestead US 1 
Caballero Boulevard Madruga Avenue US 1 





Galiano Street 


Coconut Grove Drive 


Alhambra Circle 





Granada Boulevard 


Sunset Drive 


US 1 





Hardee Road 


Caballero Boulevard 


Mariposa Court 





Mendoza Avenue 


Segovia Street 


Galiano Street 





Milan Avenue 


S Red Road 


Segovia Street 





Maggiore Street 


San Vincente 


US1 





Riviera Drive 


University Drive 


Segovia Street 





Salzedo Street 


Miracle Mile 


Minorca Ave 





SW 15th Terrace 


Casilla Street 


Segovia Street 





SW 16th Street 


Segovia Street 


Salzedo Street 





Valencia Avenue 


De Soto Boulevard 


S Le Jeune Road 


Bike Boulevard 





Palermo Avenue 


S Le Jeune Road 


Ponce de Leon Boulevard 





Riviera Drive 


US 1 


University Drive 





Bike Lane, Buffered Bike 
lane, Separated Bike Lane 


or Shared Use Path 


Sevilla Avenue S Red Road Ponce de Leon Boulevard 





Buffered Bike lane, 
Separated Bike Lane or 


S Alhambra Circle Hernando Street S Douglas Road 

















University Drive 


Granada Boulevard 


Ponce de Leon Boulevard 


Shared Use Path 





Biltmore Way 


Cardena Street 


Coral Way 





Oviedo Avenue 


Galiano Street 


Ponce de Leon Boulevard 





Salzedo Street 


University Drive 


Miracle Mile 





Salzedo Street 


Minorca Ave 


Tammiami Trail/US 41 





Valencia Avenue 


S Le Jeune Road 


S Douglas Road 


Separated Bike Lane 








M-PATH (Future Underline 


S Red Road 


Ponce de Leon Boulevard 





Bird Avenue 


University Drive 


Granada Boulevard 


Shared Use Path 








Columbus Boulevard 


N Greenway Drive 


Tammiami Trail/US 41 





De Soto Boulevard 


Anastasia Avenue 


Granada Boulevard 





Maderia Avenue 


Cortez Street 


Douglas Road 








Bike Boulevard 





Obispo Avenue S Red Road Cortez Street 
Venetia Terrace Columbus Boulevard Columbus Boulevard 
Alhambra Circle Bird Road Coral Way 





Tammiami Trail/US 41 


Andalusia Avenue 


Country Club Prada Sevilla Avenue 


Bike Lane, Buffered Bike 
Lane, Separated Bike Lane 





De Soto Boulevard Granada Boulevard 











2 
Granada Boulevard Pisano Avenue Bird Rad or Shared Use Path 
University Drive Pisano Avenue Bird Avenue 
San Amaro Drive Buffered Bike Lane, 


Alhambra Circle 


Bird Road 





Campo Sano Avenue 


San Amaro Drive 


University Drive 





De Soto Boulevard 


Andalusia Avenue 


Anderson Road 





Granada Boulevard 


WS 


Pisano Avenue 





Pisano Avenue 


University Drive 


Granada Boulevard 























San Amaro Drive 


























Ponce De Leon 























Campo Sano Avenue 





Shared Use Path 





























Implementation 
Phase 


Street Name 


S Biltmore Drive 
Madruga Avenue 
Mariposa Avenue 
Mariposa Court 


Maynada Street 


Zamora Avenue 
SW 22th Avenue 
Cadiz Avenue 
Santona Street 
Segovia Street 
Blue Road 

Sunset Drive 
Granada Boulevard 
Andalusia Avenue 
Coral Way 

Milan Street 
Sunset Drive 
Anderson Road 
Brescia Avenue 
Levanta Avenue 
Miller Road 
Miracle Mile 

N Greenway Drive 
S Greenway Drive 
Old Cutler Road 


Old Cutler Road 


Start 


Riviera Drive 

S Red Road 
Hardee Road 
Mariposa Avenue 


Mariposa Avenue 
Salzedo Street 


SW 16th Street 

S Red Road 
Madruga Avenue 
Andalusia Avenue 
S Red Road 

US. 

Bird Road 

S Le Jeune Road 

S Greenway Drive 
Milan Avenue 
Maynada Street 
De Soto Boulevard 
S Red Road 

S Red Road 

S Red Road 

S Le Jeune Road 

S Greenway Drive 
N Greenway Drive 


Matheson Park 


Snapper Creek Road 


End 


Coral Way 
Coral Way 


Fairchild Tropical 
Gardens Entrance 


Bicycle Facility 


Recommendation 


Bike Boulevard 


Bike Lane, Buffered Bike lane, 
Separated Bike Lane or Shared Use 


Path 


Buffered Bike lane, Separated Bike 
Lane or Shared Use Path 


Separated Bike Lane 


Shared Use Path 
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